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| '. _,(‘ BEFORE THE KHYBER PAKHTUNKHWA SERVICE TRIBUNAL PESHAWAR

SERVICE APPEAL NO. 894/2018

Date of institution ...  16.07.2018
Date of judgment ... 11.09.2019

Dr. Muhammad Waqas, Agriculture Officer (BPS 17)
Agriculture Extension, Gagra, District Buner.
(Appellant)

VERSUS -

1. Government of Khyber Pakhtunkhwa through Chief Secretary Khyber
Pakhtunkhwa, Civil Secretariat, Peshawar.

2. The Secretary, Agriculture Livestock & Cooperative Department Civil
Secretariat, Khyber Pakhtunkhwa, Peshawar. -~

3. The Director General Agriculture Extension, Khyber Pakhtunkhwa, Peshawar.

4 The District Director, Agriculture Exten's_it_m Department, District Buner.

(Réspondents)

: Q\ APPEAL _UNDER SECTION-4 OF __ THE KHYBER
‘Q

PAKHTUNKHWA SERVICE TRIBUNAL ACT, 1974 AGAINST
THE IMPUGNED ORDER DATED_ 20.02.2018 WHEREBY
MINOR PENALTY OF WITHHOLDING/STOPPAGE OF TWO
ANNUAL _INCREMENTS FOR A PERIOD OF TWO YEARS .
HAS BEEN IMPOSED ON THE APPELLANT IN UTTER
VIOLATION OF LAW AND RULES AND AGAINST THE
APPELLATE ORDER DATED 25.06.2018 WHEREBY THE
DEPARTMENTAL APPEAL OF THE APPELLANT HAS BEEN
REGRETTED ON NO GOOD GROUNDS. -

Mr. Noor Muhammad Khattak, Advocate. e ... For appellant. |
Mr. Riaz Ahmad Paindakheil, Assistant Advocatc General .. For respondents.
Mr. MUHAMMAD AMIN KHAN KUNDI ... MEMBER (JUDICIAL)
MR. AHMAD HASSAN ... MEMBER (EXECUTIVE)'

JUDGMENT

MUHAMMAD AMIN KHAN KUNDLMEMBER: - Counsel for‘the
appellant present. Mr. Riaz Ahmad Paindakheil, Assistant Advocafe General
alongwith Mr. Muhammad Nawaz, Assistant Agriculture Engineer for the

respondents present. Arguments heard and record perused




-

2. Brief facts of the case as per present ser\li‘ce appeal are that the appellant
was serying in Agriculture Department as Agriculture Officer (BPS-1 7): Hewas =
imposed minor penalty of withholding of two increments for a peri_:(_)d of t\a/o ‘
years vide order dated 20.02.2018 on the allegation that he was granted study
leave on half pay with effect from 01.03.2011 to 28.02.2015 and was required | |
to report for duty on 01.03.2015 but could not join the duty and vrillﬁllly
absented himself up to 13.04.2017. The appellant filed departmental appeal on
% 1254 2275 W
26.02.2018 but the same was d hence, the present service appeal on-
16.07.2018. |
3. Respondents - were summoned who ‘co.ntested the appeal by filing of
written reply/comments. |
4. Learned counsel for the appellant contended that the app'ellant was
granted study leave for a period of 1460 days ie four years. It n}as_ﬁrrther
contended that after completion of PHD Degree from Kyungpoel; Nati(‘))nalp
University was | placed in a joint research project between the -academic '
Department of the above mentioned university and Ministry of Env‘lron'ment‘(
South Korea) which was mandatory for the purpose of awarding PHD Degree to
a student and according to the schedule the period of completlon of the sald. |
project was February 2017. It was further contended that prior to the completlon-
of his 1460 days leave on 28.02.2015, the appellant applied for extensmn of hlS‘ |
Ex-Pakistan study leave for another perlod of three years due to the
abovementioned reason as such the same was properly corresponded between
the respondent department and Establishment Department df ",‘ Kh_yber
Pakhtunkhwa but no reply regarding acceptance or rejection was conjl-érn:unicated
to the appellant. It was further contended that afrer completion of h1s study

leave, the appellant arrived in Pakistan on 12.04.2017 and also subiﬁitl;ed his.

arrival report on the next day but the respondent-department 1n1t1ated o

disciplinary proceeding against the appellant and ult1mately the appellant was
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imposed aforesaid penalty. It was further contended that the abs'ence-e!f the

appellant was not intentional but he had already applied to the departrnent for.
another period of three years for study leave. It was further contended that the

departmental proceeding was not conducted in accordance with law as neither

the appellant was provided opportunity of personal hearing nor he Waé provided

opportunity of defence therefore, the impugned order is illegal and liable to be -

set-aside.
5. On the other hand, learned Assistant AG for the respondents opposed:the
contention of learned counsel for the appellant and contended that the appellant

was granted study leave for four years and he was required to report f:or' duty on

01.03.2015 but he willfully remained absent up to 13.04.2017 for a‘- p._e-rio,._d of

more than two years. It was further contended that the appellant was imposed

minor penalty after fulfilling all the codal formalities by the respon_dent.

department and the appellant could not satisfy the department for the'aforesaid

absence period of two years. It was further contended that the respondent-

appeal has no force and prayed for dismissal of appeal.

6. Perusal of the record reveals that the appellant was granted Study;lea\(e~

for a period of four years and he was required to report for duty on 01 f'03.2_015 -

but he could not join the duty and willfully absented himself up to 13042017
for a period of more than two years. Though the appellant has claimed that he

had already applied for extension of Ex-Pakistan study leave for another pe'r‘iod

of three years but admittedly the said appllcatlon was not accepted by the = -
respondent-department and the appellant remained absent wrthout the -

‘permission of the lawful authority for a period of two years fr_Qm«.duty.'. |

Moreover, the record also reveals that all the codal formalities' have “been

fulfilled before imposing the minor penalty to the appellant. Furthermore the -

respondent-department has already taken lmnet view of imposing mmor penalty

department has already taken linnet view of minor punishment therefore; the -
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of Wlthholdmg of two increments for a penod of two years therefore the appeal

has no force which is hereby dismissed. Parties are left to bear the1_r -own co_sts

File be consigned to the record room

ANNOUNCED R
11.09.2019 % WWMWM i'
TAMMAD AMIN KHANKUNDD . .
MEMBER

(AHMAD HASSAN)
MEMBER

o,




» Service Appeal No. 894/2018 - o
11.09.2019 Counsel for the appeliant present. Mr. RiaziAh}nad Paindakheil, © :
Assistant Advocate General alongwith Mr. Muhamm'édf;Nziwaz, _A.ssist"éni;; ,
Agriculture Engineer for the respondents present. Afgl;'ments hearci and
record perused. | '
Vide our detailed judgment of today con31st1ng of four pegee plaeed B
on file, the appeal has no force which is hereby d1smlssed Pames are left

to bear their own costs. File be consigned to the record room.

ANNQUNCED

(MUHAMMAD AMIN KHAN KUNDI)
' MEMBER
{AHMAD HASSAN)
MEMBER
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07.05.2019 Counsel for the appellant and Mr. Ziaullah, DDA for the
‘ respondents present. ‘

Rejoinder in response to the reply of the’ re‘spondénts e
* submitted which is placed on record. - To come up for
arguments on 02.07.2019 before the D.B

e - e .
ember Chairman

02.07.2019. - Due. to general strike on the call .bf Khyber

' Pakhtunkhwa Bar Council, learned- counsel for the appellant is
not available today. Mr. Zia Ullah Leafned Deputy‘Districf
Attorney for the reSpondenté present. Adjourned. To come up

for arguments on 28.08.2019 before D.B

(Hussain Shah) (M. Amiﬁn K\undi)

Member Member

R 28.08.2019 Counsel for the appel]anf present. Mr. Ziaullah, DDA for
. respondents present. Learned counsel for the appellant seé_ks*

adjournment. Adjourn. Case to come up for arguments on -

H.d?.20]9 before D.B.

. \‘,.\ 4 {“ . .
Member o AN ‘Member




07.12.2018 Nemo for appellant.  Mr. Muhammad Jan, DDA
alongwith Aizad Ali, Agriculture Officer for the respondents

present.

Representative of the respondents requests for further
time for submission of reply/comments. Adjourned for the

needful to 16.01.2019 before S.B..

16.1.2019 Counsel for the appellant and Addl. AG alongwith

Jalalud Din, Agronomist for the respondents present.

Parawise comments have been“fsubn:iitfe.d on behalf of _
all the respondents. To come up for arghmentis before DB on )

15.03.2019. The appellant may furnish r'ej_oli‘nderv- within’ a

* 1

fortnight, if so advised. T A \ "

Chairman

| . 15.03.2019 Junior to counsel for the appellant and Mr. Kabir
| Ullah Khattak learned Addltlonal Advocate General present.
Jumor to counsel for the appellant seeks adjournment as

senior counsel for the appellant is not in attendance.

: Adjourn To come up for arguments on 07 05.2019 before
DB o . ‘ @ /' g

Member ) Memb_er
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Appellant with counsel present. Learned counsel for
the appellant argued that disciplinary proceedings were
initiated against him and upon culmination minor penalty

of withholding of two increments for a period of two years

“was imposed on him vide impugned order dated

20.02.2018. Feeling aggrieved, he filed departmental

-appeal on 27.02.2018, which was rejected on 29.05.2018

communicated to the appellant through endorsement dated
25.06.2018 followed by instant service appeal on
16.07.2018. The appellant has not been treated accordmg

" to law and rules.

- - Points urged need consideration. The appeal is

N

admitted for reguiar hearing subject to despot of security

and process fee within 10 days thereafter, notice be issued

.to the respondents for written reply/comments for

23.10.2018 before S.B.

(Ahmi% Hassan)

Member
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Form- A
FORM OF ORDER SHEET
Court of
Case No. : 894/2018

S.No.

Date of order
proceedings

Order or other proceedings with signature of judge

2

‘.
A
|
!

16/07/2018 .

18-7 /5

The appeal of Mr. Muhammad Wagqas.presented today by
Mr. Noor Muhammad Khattak Advocate may be entered in the
Institution Register and put up to the Worthy Chairman for proper
order please: ~ 2
REGISTRAR

This case is entrusted to S. Bench for preliminary hearing to

be put up there on 0?0 - g -~ Ao /’.g

: s
L .
. £ .

A

CHAIRMAN

g
-
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T e BEFORE THE KHYBER PAKHTUNKHWA SERVICE
7 * TRIBUNAL PESHAWAR
h APPEAL NO. S9Y 2018
- "MUHAMMAD WAQAS VS  Govt. of KP & OTHERS
: } INDEX .
S.NO. DOCUMENTS ANNEXURE | PAGE
1 | Memo of appéal .......... [ 1- 4.
| 2 | Letter dated 18-02-2011 A 4.
3 Applicaﬁon &_Correspondence B 5-11
4 Réturn fitket/ Boarding Pass C 1214
5 Charge Sheet + Reply D 15 - 22
6 | ‘Statement of Allegation + Reply E “ 23 —-127
7 | Show Cause Notice F 128 — 130
8 | Reply G 131 - 132
9 Impugned Order H 133
10 ‘De'partmental Appeal I 134 - 135
11 | Appellate Order dated 25-06-2018 J 136
12 | Vakalatnama | e 137

APPELLANT

Through: :
NOOR MOHAMMAD KHATTAK, -

Advocate High Court, Peshawar.
0345-9383141




BEFORE THE KHYBER PAKHTUNKHWA SERVICE TRIBUNAL

PESHAWAR
APPEAL NO. 89 0’/ / 201 8schyber Parminiil®
H * tary r'i().JJ.Lé’B——
Dr. Muhammad Wagas, Agriculture Officer (BPS-17), Diavy N ! 2
Agriculture Extension, Gagra, District Buner. pated f "?
............................................................... APPELLANT

VERSUS

| 1~ Government of Khyber Pakhtunkhwa through Chief Secretary
Khyber Pakhtunkhwa, Civil Secretariat, Peshawar.

2- The Secretary, Agriculture Livestock & Cooperative

Department, Civil Secretariat, Khyber Pakhtunkhwa,

Peshawar. WMW
3- The Director GenerallExtension, Khyber Pakhtunkhwa,
Peshawar.

4-  The District Director, Agriculture Extension Department,
District Buner.

......................................................... RESPONDENTS

APPEAL  UNDER SECTION-4 OF THE KHYBER
PAKHTUNKHWA SERVICE TRIBUNAL ACT 1974
AGAINST THE IMPUGNED ORDER DATED 20-02-2018
WHEREBY MINOR PENALTY OF
WITHHOLDING/STOPPAGE OF TWO ANNUAL
INCREMENTS FOR A PERIOD OF TWO YEARS HAS BEEN
IMPOSED ON THE APPELLANT IN UTTER VIOLATION OF
LAW AND RULES AND AGAINST THE APPELLATE ORDER
%3’ DATED 25-06-2018 WHEREBY THE DEPARTMENTAL

APPEAL OF THE APPELLANT HAS BEEN REGRETTED ON
“Regisery,. NOGOOD GROUNDS

PRAYER.:

That on acceptance of this appeal the impugned orders
dated 20-02-2018 and 25-06-2018 may very kindly be
set aside and the respondents may be directed to
restore the two Annual Increments of the appellant
with ail back benefits. Any other remedy which this
august Tribunal deems fit that may also be awarded in
favor of the appelilant.

R/SHEWETH:
ON FACTS:

1- That appellant is the employee of the respondent Department
and is working as Agriculture Extension Officer (BPS-17) under
the administrative control of respondents. That right from
appointment till date the appellant has served the Department

_— N .




quite efficiently, honestly and up to the entire satisfaction of
his high ups.

That the appellant while performing his duty in the respondent
Department applied for higher studies of Ph.D in the
Kyungpock National University of South Korea. That the said
University allowed/granted scholarship to the appellant and

- accordingly the appellant applied for study leave and as such

the same was sanctioned/granted to the appellant for 1460
Days i.e. 4 Years vide order dated 18-02-2011. Copy of the

letter is attached @S ANNEXUIE vueevveeeruerreancrrsremennreserassas A.

That the appellant after completing his PhD Degree from
Kyungpock National University was placed in a joint research’
project between the academic Department of thé above
mentioned University and Ministry of Environment (South
Korea) which was mandatory for the purpose of awarding PhD
degree to a student and according to the schedule the period
of completion of the said project was February 2017.

That the appellant prior to completion of his 1460 days leave
on 28-02-2015 applied for extension of his Ex-Pakistan study
leave for another period of 3 years due to the above
mentioned reason and as such the same was properly
corresponded between the respondent Department and
establishment Department of Khyber Pakhtunkhwa. Copy of
application and correspondence is attached as Annexure

That it is pertinent to mention that no reply regarding
acceptance or rejection of his application was communicated
to the appellant, therefore the appellant continued his
research study in the said University. That the appellant after
completion of the assigned task of joint research at Korea
arrived in Pakistan on 12-04-2017 and on the very next day
submitted his arrival report (forenoon) for duty in the
respondent Department by forwarding his arrival report to
Director General Agriculture Extension which was properly
forwarded to Secretary Agriculture, Livestock & Cooperative

‘Department on 02-05-2017. Copies of the relevant record are

attached as annexure

That after arrival report the appellant started performing his
duty quite efficiently and up to the entire satisfaction of his
superiors. That astonishingly the appellant was served with
Charge Sheet & statement of allegations vide Notification
dated 21-11-2017 which was properly replied by the appellant
through documentary proof. Copies of charge sheet and

statement of allegation and reply along with record are
attached as aNNEXUIE .ovivuvieeiiirreeecermnermmssennmeenon D &E.




" Bibsios £ ¢ e i
7- That finally the appellant was issued with show cause notice
through letter dated 04-01-2018 received through respondent
no. 3 which was also properly replied by the appellant. That
finally the respondent No.1 issued the impugned order dated
20-02-2018 whereby minor penalty of “Withholding of two
increments for a period of two years” has been imposed on
the appellant in utter violation of law and Rules. Copies of the
show cause, reply and impugned order dated 20.2.2018 are
attached @S aNNEXUIE wvuvevererererireeresmmsracnsarsnsnsnss F, G & H.

8- That feeling aggrieved from the impugned order dated 20-02-
2018 the appellant filed Departmental Appeal dated 27-02-
2018 before the appellate authority which was rejected on no
good grounds by the appellate authority vide appellate order
dated 25-06-2018. Copies of Departmental Appeal & Appellate
order are attached as anNNEXUre .uvuviecreerrerrnrnscmsensens I&J.

9- That appellant feeling' aggrieved and having no other remedy
preferred the present appeal on the following grounds
amongst the others.

GROUNDS:

A- That the impugned orders dated 20-02-2018 and 25-06-
2018 are against the law, facts, norms of natural justice and
materials on the record hence not tenable and liable to be
set aside. :

B-  That the appellant has not been treated by the respondent
Department in accordance with law and rules on the subject
noted above and as such the respondents have violated
Article 4 & 25 of the Constitution of Islamic Republic of
Pakistan 1973.

C- That the impugned orders dated 20-02-2018 and 25-06-
2018 has not been issued by the respondents in accordance
with law and Rules.

D- That no chance of personal hearing/defense has been given
to the appellant while issuing the impugned orders dated
20.2.2018 and 25.6.2018 by the respondents.

E- That no regular inquiry has been conducted in the matter
which is as per Supreme Court Judgments is necessary in
punitive actions against the Civil servants.

F-  That, the appellant has been discriminated in the matter

while issuing the impugned orders dated 20-02-2018 and
25-06-2018.

_—,




Dated

That the stopp‘é“ge- of annual-increments with cumulative
effect is not permissible under the law and Rules and as
such the same is violative of FR-29 of the Fundamental and
Supplementary Rules.

That the issue of absentia had became past and closed
transaction after the acceptance of arrival report, therefore
the impugned orders dated 20.2.2018 and 25.6.2018 are not
tenable and liable to be set aside.

That the appellant seeks permission to advance other

~ grounds and proofs at the time of hearing.

It is therefore most humbly prayed that the appeal of
the appellant may be accepted as prayed for.

: 9-07-2018

APPELLANT

N —

DR. MUHAMMAD WAQAS
THROUGH:
NOOR MOHAMMAD KHATTAK
&
MUHAMMAD MAAZ MADNI

ADVOCATES,
HIGH COURT, PESHAWAR

-
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GOVT: OF KHyRER PAKHTUNKHWA
FINANCE D, PARTMENT

(REGULATION wiNG,

NO SOIER V4 FD/b 9/"(:;0 Vol-1i
Dafed Peshurvar, the 18-02-201)
To // ’ : |

The Se cretar

¥ to Govy, of Khivber p
Agriculture,

akhuud\hwa P
Livestock & Loopgral!xc Departmeny, e

Subject SRANT OF STUDY LgavE NOC FOR HIGHER ST UDIES, :
| Dear Sit,
| :
|
Tam directed 10 refer to your letter No. SOE(AD )"1 S78/2010 dated no-
U2-2011 onthe gy ibyect n

w0ted above ang to state 1}

Jdivs) study

1at Finance ! .Dcpdrtmcn*
v leave on half payv with off,
espeet of Mr. Muhaimoag Wagas. Agriculiuge Otficer, Gagra Distrset
- in Kyungpock Nationg! Lzmsms;;\\ South Kore;

Appendix 9.1 (A) of E»Ei; & SR "sfcrl } & 1L ::1.
’arr:angﬂmcnt W i

agress to grant
04 vears ¢ (1360

et from the dare of availing in
Buner for Ph.D

A under the provision of FR.?&A read wath

Bjesl to the condition 3 that intemal/ '

oz
-\am mntratlw Dep

‘"r. m Q.Gv: b Artment and

no <ontract employee
wili be appointed Aur *;w the cntire Jeave of the applicant concerned . .
2. Audit copy may be prepared and sent to  this

departihent for
authentication.

e :?7#/ l ) \ﬁ%ﬁﬂ&)
by ) . L4 } {f\ y
¥ 3} “O ((‘f

A e

|

I Yours faithfuliv.
SECTION OFFICER (FR)
|

|

|

)
A

o
5%
EaR)
[




The Secretary
Agriculture. Livestock and Cooperative Department

Govt. of Khyber Pakbrunkhwa

Through: Proper channel

Sub]%L xtension ()f study leave/NOC for higher studies

Dear Sir i ‘ "
1 Mr. Muhammad Wagas, Agriculture Officer, Gagra District Buncr was granted O4year study
= : : AN K ——

leave/NOC for higher studies in Kyungpook National University, South Korea order No.

SO(FRYED/6-9/2010 Vol-11 dated Peshawar the 18-2-201 I 1 have successfully comploted

my higher studies and awarded with Ph.]) degree in 2014, According to the university rules,
during the course' of my studics, I was placed in « joint research project between our
academic department and Ministry

.

Environment (Government of South Korea) to
complete and fulfill the requirements for the awarding of degree. It is also mandatory o
complete the research project and se-:‘r\-'ice tenure (06 year), even after getting the degree due

1o expcucnu gained in this palu(,ul"u research arca, The reason behind this is that a new

»

comer due 1o lack of experience cannot Lompietu the 1cmd|mna part of the investigation

being made in just remaining two years. _
Therefore it is kindly reque$l'ed to extend my study.leave for two year more with or
_ \vxthoul pay. ILwill be counted toward my post-doctorate L.}\pCl'lL‘llCC without any hndncull'

o © burden on Government of Pakistan, as usually Higher Ed’ucatlon Commission -of Pukm‘zm

:,pcnd fifieen to twenty thousand US clol].n on single person post-doctorate n.seamh in

lcueu,n (.onnmes -for just only nine months This opportunity will c,mble me to further

mue 15¢ my axpuwnu, and pubhsh more rc.sunch pape Ilns will'also increase the nnpau

01 mv dedl’li'ﬂCill in the form of highly sklllc,d human u.bomu

- ~Thanks in anticipation | ,(‘1 5(7/
{141
!\1uh<\mmad Waqas (Ph. D) \.'h-"

/\mlculuue Officer : -
Dupm tment of Agr iculture 2 lenHlOn

Lmum Buner, Khyber Pakhtunkhwa
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GUVERNMENT OF KHYBER PﬁkKHTUNKHWA
- FINANCE DEPARTMENT

(REGULATION WING)
No. SOFRYEFINS-9/201 2(A) |
_Dated Peshawar, the 12-02-2015 L
The %ecmt:m 10 Govt. of *Khyber Pakhiunkchwa,
Agriculture, Livestock & Coaner ch Department,
Subject: - UXTENSION IN I -PA KISTAN LEAVE / NOC FOR HIGHER
SEUDIES : ' |
Dear Sir, ; B ' |

[ am du ecte 4 to rcfu o your department letter No.. 9()1,( ADY21-
TR0 lﬁl'_dm’ed- 26-01-2015 on the Sll}‘{}('}(‘, t and to S"tZit(? that exténsion in stucly-
leave bevond 04 vears s not ndimwbla under the LUI(. ‘however request for me of
03 years Exted Ordinary Leave may be dmtdcd by the Administrative [)L;uutnwm

at their own vcl it the prescribed manner / per rules in vogue,

\ro VTS F.mh[ul

(MURATD ARMED) :
SECTION OFFICER (FR)

[ AN

B Y RN NS
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GOVERNMENT OF N/

IO BUR PAKIFITUNKELWA
A TuRE LIVESTOCK & COOPETIVE
| DEPARTMENT ;

,, NO.SOE(AD)21-578/2010 o
a D']ted PPshawar the Februaw 24 2015 '

To - e
T ' . | '
g i , The Director General,
g A t...»i ' Acpricaiture Frloentinn,
8l I\hybu Pakhtunkhvio Pe> awar

SUGBTECT:-  BEXTE NSTQN IN EX-PARTSTAN LEAYE/NOQC FOR HIGHER STUS HES

| am® directed to cheloue hcrn.mLh a copy of applicutiom File 'I Dy

et

Mr.uhammad. Waqas Agriculture Officer, 1gr.u.ntun. Extension, alDl‘I'_‘].r\'th <0py of
Sovernment of Khyber Pakhturwisvwd, Finance Departmant letter No. H(;(FR/ {oh ‘-'-4 o

f - 20 {A) dated 1222015 WL\.LP\I::, sell-explhicit with ru.\ue_)t Lo vary ﬁ'\r study ur

« # ihe ollicer and furmsh 1Oy Pess Fepert wnth youy Commonts., ' {1)
4 Enc Asabove. L e : e

, . - T ORULAT T
' -.:}3 CTION OFFICER-ESTT:

TORATE GEZN&:T"AL AGRICULTURL (EKFEN&,!ON) K HER B AKHTUNKHWA, \
_e;_mAWAR SR , .
: o) . T . D .
T E st N 12067 Slﬁsn/ é__ u_v_h_‘lL'Jt..-. Daled Fashuwaf. s M_,______Q__/_ﬂ__c,_-_u;__ g
': r.fmj/ otk dF e rielesires. ' . o \
v Copy lrnrwnrlhd Lo lhn Duslrict Dinscior -Agricuiare, (BLH’\GI' for informalion and
.fr' s R * A
-:.'nl, vsEay action \ ‘
Ty ey
d SUPERINTENDENT (EST i
110 Oflice .
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Agrn.u{(ure Extension. Depar!ment D;stmct Buner
- o Gov-R.N/./.fwf OF KHY DERPAKMTYNIKH WA

¢ Address. . T :'n.Co(onev'Uaogar District Buner
Phone and:ax (003('))10.)1J& 510170 Faix (0039)%70?/5

Al R

(\ RY
- '\t“‘ ’0, C\

£ \

\ \" /

, o _. "':_ N
\PU rfL) 20 DDA (Ext)-Buner - | C\/ I
Mot ;._, /ﬁ___/(_)d[?(j‘lf. _ L e

Memo /\/nc//y /efe/encd vouz or'/‘/c 'f/o(b c/a[ed 0) 0

o st s N
R R e R AR s

=ndo>t No:

)01 ] 0’7 o

SSTRICT DIRECTOR:
AGRICULTURE EXTEMSTON DEPARTMENT
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To

The District Director

Agriculture bxtensnon Department

District Bunér, GOVt of Khyber Pakhtunkhwa

Subject: . Extension of study leave/NOC for h:ghér studlcs/Abscncc from Dutx

: Respccted Sl

[ havc thc honor to refer to your office letter No. 2067/DDA (Ext) Buner dated 16-09-

2015 on the subjcct noted above und to say,

That,l (Mr.'Muhammad Waqas), Agriculture Officer, Gagra District Buner was granted
0dyears study leave/NOC for higher studies in Kyungpook National Univers'ity, South Korea
vide office c‘;'rdcr No. SO(FR)/FD/6-9/2010 Vol-11 dated 18-2-2011. |

That successfully completed my higher studies and awarded to me PhD dcgree in the year

2014 by the' KyunbpookNatlonui Unwcrsxt’y South Korea (copy of Ph. D I)(.ch( nttn(.lu_d N
as Anex-A).

That according to the university rules, I was placed in a joint research project between our
academic d‘epartmunt and Ministry of Environment (Govcrhmenl of South Korea{copy

attached as'Anex-B) to complete and fulfill the rcqulrcmcnts for award:ng of my degrce

‘durmg the course of my studies, which is mandatory to complete thc research prOJcct tenure

(07 year), gven after getting the dcgre¢ forthe experience gamcd in the ‘particular research

area.

“EThat bctore the explry of my study Ieave , 1 had already appiied for extensioﬁ of extra-

g 'ordmary feave without pay fora pcnod of 3 years, which was forwarded by the honorable

Secretory to Govt. of Khyber Pakhtunkhwa, Agriculture, Livestock and COOp_eratwe
Dcpértmcnt vide his letter No. SOE (AD)21-578/2010 dated 26-01-2015.

That after receiving favorable comments of the Finance department vide his letter No.

SO(FR)/FD/5-9/2012(A) dated Peshawar thc 12-02-2015 my application was routed throug,,h
proper chunncl vide Dircctorate Gcneral Agrlcuiture (Extensxon) IKhyber Pakhtunkhwa Endst

LAY
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R Agriculture Livestock & Caoperative

Government of Khyber Pakhtunkhwi
' Peshawar,

t

Throuph: Prbper channel

Subject:  ABSENGE FROM DUTY

Dear Sir,

Please refer to your letter No. SOE(AD)21-5-578/2010, DATED 23.06,2016 on above
ciled subject, ‘ ‘ : ; ‘

In this regard it is intimated ‘that after completion of my Ph O Degree in 1h¢ year 2014
from the Kyungpook National University, Sguth Korea (coﬁy enclosed) | was placed in a joint research
project between our academic department and Ministry of Environment (South Korea), whi;h is
mandatory for the purpose, This research will be completed on 20" February, 2017, as s Evident (rlom
the University Certificale (copy enclosed). As reflected in the certificate, | have to stay at ieast In the
unlversity till the finat completion of the project till 20 February, 2017. Resultantly, 1 had no other
choice but to apply for extenslon of leave to the District Director, Agriculture Extension.Department,
Buner {copy of leave application is enclosed'].

My case for admissibility orrotherwise of leave was processed both in the Agricultural
Extension and Establishment Departmen:ts and was simuitaneously forwarded to the Finance
Department, KPK, for advice. The Finanlco Department reply was also very.cncowaging (copy
enclosed)]. A letter to the District Director,./\griculturc Extension Department, Daggor, District Buner
was sent for confirmation of leave and the”feply from this quarter was also positive.

It is reilerated that the South Korean is spending a huge amount on my study the -
vilimate beneficiary of which will be my own country. To leave the study incomplete will spoil both
theé amount of scholarship spent on my study abroad and my career as well, It is the procedure of

.. the vniversity which compelled me to rcqimst for extension in leave otherwise | had na pre-plan to

[:
stay in Korea beyond the permztted perxod if leave is not sanctioned to me it will spoil my career

"beside a great loss to my country and the; Korean government in term of spending the amaunt of

schoiarsh|p :
i

1t is, therefore, requested that since all the indicators goes in my f;}vour, thére,fore
extension in the leave cither with or witho‘ut pay as per rules in vogue, may kindly be granted to me
till 30 April, 2017 in the public interest enabling me to complete my rescarch.

Yours faxthfully,

L\C\am’mﬂQ /
UMMuhammad Waeads (PhD)

Agriculture Officer,
Department of Agriculture Extension,

Gag\rn, Runer, Khybar Pakhtunkhwa




‘ﬂ'ghtrsvn@tha:atmays com <net. fhghlrsvn@thmalrways com> _ ' 4 April 2017 at 11:03
agfonomustag@gmaﬂ com : :
z«“‘l ;

o !

ey ‘ ! .
: Confirmation for reservatnon

I3

:ha'lk you for. choosing ROYAL e- bookmg to make your travel reservauon You can review your reservallon mformatlon

: x’(eservallon Code: 6WKOPB ‘,
3 scervation status: Confirmied
4 g\le recommend you to make a note of the booking reservatnon number or print this mail,

aveller information T ' g
%‘lor Muhammad Waqas

ntact information .

i agronomisl89@gmail.com

+82 01020075709 Co

t
'

ur fhght seiectlon '

Busan to Islamabad
Wednesday Aprn 12, 2017
Departure:OB:BOFusan Korea (Republxc of) Gimhae International, lermmai
Arrival:  “11:50Bangkok, Thailand - Suvarnabhum International
Thai Airways . Aircraft:  Airbus Industrie A330
International TG 651
Fare type: Economy Restricted

Airline

Wednesday, April 12, 2017

Departure:19: OOBangkok Thailand - Suvarnabhuml Internatxonal

Arrival;  22:10Islamabad, Pakistan - Benazlr Bhutto International
Thai Airways Alrcraﬂ Airbus Industrie A330

International TG 349 o '

Fare type: Economy Restricted: o

~Airline

|ght payment and ticket
; f'4 700 KRW Total for all travellers -

4 ‘ycket E!ectromc ticket
7 tlight Notes
j_ ‘Nol all seat and meal ophons are offered on il (hghls

ervicés D . R
a raveller 1. z.Muham.mad:Awaqas
%?usan -‘Islamab:‘zd - .

% . Fi[ghm Busan Bangkok :

. Seat38K ' - '
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WAQAS.MUI—]AMMAD oR TG6R1 12APR 38K

FRON BUSAN / PUS
" BANGKOK / BKK

HAME OF PASSENGER O FLIGHY

-, .
"*‘:

£IKT 217231315353001 S5t 0146

GATE CLOSES 10 MINUTES. BEFORE DEPARTYRE

BOARD; NG PASS ECONOMY
APT

" NAME- OF: PASSENGER ; FLIGHT [ATE SEAT

S WAQAS: MURAMMAD DR 1 3549 | 124pR - 38K

©FROM BANGKOK / BKK 8
16 TSUAMABAD / ISB

' i }
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SRS gl T Ay, GOVERNMENT OF KHYBER PAKHTUNKHWA
el B F AGRICULTURE LIVESTOCK & COOPERATIVE
TN VISR NV . ; .
! Wy DEPARTMENT
TR =
R

I, Muhammad Azdm Khan Chief Secretary, Khyber Pakhitunkhwa, as Competent

CHARGE SHEET

/\nllmuty hereby charge you, Mr. Muhammad Wagqas, Agriculture Officer (BS-17) Office of

* Distriet Director Agriculture, Buner as follow:-

L o That you, while posted as Agriculture Officer, Buner O/o the District Director

Agriculture, Buner committed the following irregularities:

a) Granted 1460 days study 1eave on half pay w.e.f 1.3.2011 to 28.02.2015, and
was required to report for duty on 01.03.2015 but could not join duty and
wilfully absented yourself upto 13,04 2017, .

-
I

By rcasons of the above, you appear to be guilty of misconduct under rule-3 (d) of
~the Khyber Pakhtunkhwa Government Servants (Efficiency and Discipline) Rules, 2011 and have

rendered yoursell hable to all or any of the penaltics specified in section-4 of the Rules ibid.

You are, therefore, required to submit your written defcnse within seven days of

the receipt of this Charge Sheet to the Inquiry Officer/Committee. as the case may be.

4. Your written defense, if any, should reach the Inquiry officer/Committee within the
specified period, failing which it shall be presumed that you have no defence to put in and in that

case, exparle action shall follow against you.
S. Intimate whether you desire to be heard in person.

0. A statement of allegations is enclosed.

(MUNAMMWD AZAN KHAN)

CHIEF SECRETARY,
KHYBER PAKHTUNKHWA

: (COM'PETENT AUTHORITY)

&w“ﬁ; i*é]
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. then its relevancy/ applicability for the development of crop production in

To

The Deputy Secretary (Home)/Inquiry Officer

Home & Tribal Affairs Department, Khyber Pakiltunkhwa, Peshawar

SubjectZREPLY TO THE CHARGE SHEET AND STATEMENT OF ALLEGATION |

: _ON ME VIDE NOTITICATION NO. DS(N/HD/2017/Vol-12 . DATED
I’FSH WAR THE 21.11.2017. / RE LEVANCY OF RESEARCH OUTPUT IN THE

4DEVEL0PMBN'1 OF CROP PRODUCTION IN KHYBER PAKHTUNKHWA

Respected Sir

I have the honor to refer to your office Notification No. DSQYHD/2017/Vol-1/2 Dated Peshawar
the 21-11-2017 on the subject noted above and to say as follow, '

*

Below please find an overview.of my PhD/ Post Doctorate/ Contract Professorship research and

Khyber
Pakhtunkhwa/Pakistan particularly in current scenario of climate change and, in last my future

research planning.

Overview of PhD/ Post Doctorate Research: Rationale; Global climate change has created
1 i

adverse situation in the form of biotic/abiotic stresses and therefore became the principal limiting

factors for decline ‘in agricultural ploductmty 'Food 'md Agriculture Olz,ammtnon :epontcd in

_ 2007 that- only 3.5% of the total global land area has left unaffected by any kind of

ironmental constraint and among the remammg global land area, water deficit/ dlought h’lS

.4'/0, flood 13%, salinity 6%, mineral deﬁc:cmy 9%, acidic/heavy metal 15% and cold
eplno in view this challenge for agricultwe sector on global scale in genelal and for my

Homeland in p'utlcul’u my supelvnsouy comrmittee advised to work ‘on dominant biotic/ abiotic

'st:esses compused of 1nscct/ pest/ palhogens altack drought, low/hmh tempelatme salinity,

ﬂoodmg, nutuent starvatlon and heavy metal

Overview; My specialization is Agronomy with major in Crop Physiology and conducted PhD

thesis research under the title of “Plant Growth Regulatory Effects of Endophytic Furigi under

Diverse Environmental Stresses” and - Identification of

the Effective Substances”. During

5/22°
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PhD/Po Doctorate/ Contract Professorship, Series of studies/research were taken to understand

. the tnderlying plan_t physiological mechanisms at molecular and metabolomic levels on most

important agronomic (rice, soybean, sunflower, mungbean, maize), medicinal (Panax gih;eng,_
Sélanum nigriem) and horticul.ture'(tomato, lettuce, cucumber, pepper, sponge gourd) crops under
diverse biotié/abiotic‘:‘ stresses. Along with this, beneficial microorganisms (fungi/bacteria), which
ai‘e the most important natural dwellers of diverse environments, having the enormous metabolic
capabilities to mitigate biotic/abi_otic stresses were studied. The purpose of the studif:s was 1o
define and interpret plantﬁnicrobe relationships in -terms of protection against biotic/abiotic
stresses under the continuous pressure o'f incfeasing climatic alteratioﬁs. Plant-microbe
interactions comprises of complex mechanismé and biochemical, molecular and physiological |
studies were carried out to understand this colmplex integrated processes within plant system to
generate deeper lnSlghtS into the stress- mlllgatmg mechanisms in crop plants for their translation
in higher productlwty. Further, we'focused on the role and function of plant hormonal regulation
(abscisic acid JGSITIOFLIC acid, salicylic ucid, ethylene and gibberellins) and their signaling during
plant-microbes 1me1acuon at biochemical and tlanscnplomlc levels under diverse stresses. I{ was.
assessed and clumdatcd that beneficial microbes can counteract the adverse impacts of these
stresses in -major agronomic and hont:cultmal crops. On the basis of our findings,: it was
cond ded th‘lt mlcroblal inter actlom with plants are an integral part of the llvmg ecosystem and

[ xly natural partners that can modulate local and systemic mechanisms in phnts to offer

--’défeﬁ's:e ‘under adverse external conditions '111‘eco—ﬁ‘:endly' and sustainable manner. T he results

were quite mterestmg and have been pubhshed in international -reputed and peer rcvnewcd

_;om nals indexed by SCI/SCIE and presented in various mtcnnnonal conferences.
4 I

Expertise gained; l have gained bnoud experience in experimental desq,mng, and execution

ranging from lab '1|1'1]y5lb to growth chdmbel ~green house and open field COﬂdll]OﬂS Further, 1
have successfully operated and worked on high-technology analytical equlpments that*includes
ngh Performance Liquid Chromatography (HPLC), Gas Chromatography-Mass Spectrometry .
(GC MS) Spcctrophotometel Pholosynthesw Analyzer, SPAD Machine, PCR, RT-PCR, Ultra
High Centr:fuge Machine, Amino Acid Anaiyzer Elemental Analyzcx and Inducuvcly C‘éupled
Plasma Mass Spcctlometly (ICP- MS) in my expenments [ used these equipments for extraction

and quantification of various oxidative stress sngnalmg enzymes (like POD, PPO, CAT, SOD, .

6/22
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APX), antioxidants (like GSH, MDA), total polyphenols, amino acids, chiorophyll contents,
nutrients, photosynthesis, plant hormones and genes expression at transcriptomic level.

Additionally, determination of phytohormones in microbes and plants rem ained my area of

active research.

Applicability of Rescarch in _the Development of Crop Production in Khyber

Pakhtunkhwa/ Pakistan: Agriculture’in our Province faces various challenges, such as loss of

soil fertility, fluctuating climatic factors and increasing pathogen/ pest and abiotic stress attacks.
Few years back, thelre was rhythm in scasonal changes of our Province/ Country, however, due to
the unbalanced anthropogenic activities on world wide scale has disturbed this regular pattern ot
seasonal changes. As a consequence climatic change had occurred in our Plovmc,e/CounUy with
direct effects on both qualitative and quanutatwe loss in our crop production system. That is
why; next era is the big challenge for us in agriculture sector to ward off the negative effects of
climate changé on our crop production system more wisely in sustainable manner. Though, our
Provin‘ciél'Government is making efforts but no any solid strategy has been achieved until now
and so dcvelopment of stable crop production technology is urgently needed. Based on PhD/ '
Post Doctorate/ Contract Professorship mscarch I can best serve my Province/Country in this
scenario. My main area of research, as stated earlier is Plant-Microbe Interaction/ uses of plant
growth regulators under diverse biotic/abiotic;stresses. Few of the salient points regarding the
applicability of my research/ expertise in t‘l:je' development of crop production in K,h‘yber

Pakhtunkhwa are mentioned below:

Microbes with their potential intrinsic metabolic and genetic C'Lpabil]ties contribute to
alleviate ablotxc stresses in the plants and is recently the area of great concern. Mlcmbes
contain useful variation for to[uatmg ablOllC stresses like extremes of temperature, pH
sallnlty and dlought heavy metal and pestlcldc pollution. Seeking such tolerant microbes
is expected .to offer enhanced plant growth and yield even under a combination of
stresses. The selection, screening and application of these_stress tolerant microorganisms
by making plants tougher toward abiotic stresses, therefore, could be viable bptions to

help overcome productivity limitations of crop plants in stress-prone arcas of our

Province/Country.. - !

7/22




Sustamablhty and environmental safety of agricultural production relies on eco-fr lcndly '
approaches. Thc multiplicity ofhcneﬁcxal plant-microbe mteraclmn emphasizes the need

for their use in-modern agriculture. These microbes i mmease plant growth, accelerate seed

‘germination, improve seedling cmergence in response to external stress factors, protect

plants from multiple stresses, and promote rool growth usmg different strategies. These
different stlategies compnse (1) direct mechanisms that mclude synthesis of organic

compounds which facilitate uptake of essential nutrients and micronutrients from the soil

-along with the production of plant growth regulators; e.g:, iron and zinc sequeqtlatlon

mderophore production, phosphorus and potassium solubilisation (mobilization and/or
pl'*‘t'oduction of nutrients), plant hormone production (phytostimulant compounds), and’
Eéﬁnos;yhericl nitrogen fixation (2) on the other hand, indirect mechanisms involve
antagonistic activity toward plant p'athgogcnic organisms, production of HCN  and
antifungal compounds and generally tolerance against biotic stresses.

Plant-microorganism associations have long been studied, but their exploitétion 'in our
agriculture system for partially or fully replacing fertilizers/ pesticides is very low.
Un]uckily the indiscriminate use of chemicals on crops, vegetables, and fruits is still
unchecked in our Country/ Pakistan, for example, the official statistics for the years 1993, . '
2009 and 201 lof Pakistan show that the. usage of lutlluea has been increased from 92 Kg
in 1990-91 to 183 Kg per hectare in 2011 and peslicides usage increased from 0.93 Kgin-
1990- 91 t6'3.15 Kg per cropped hectare in 2010-1 L. Particularly, the use of chemicals is
alarmingly high on farms involved in off season vegetable production. This demand. for
agri-chemicals in our agriculture has historically been influenced by interrelated factors
such as population growth, ‘economic growth, and agricultural production. Howevel
effectwe microorganism can be used to grow crops through its application as a bio-
fertitizers and bio-pesticides to minimize fertilizers or pesticides usage. Further, the use

of bencf1c1a1 microbes can cut down pnce of crop procluctlon by minimizing the use of

: agn chemica[s in more eco-fr lendly way as recently the cost of crop production has .

;.Valdrmmgly increased in our country due to the high prices of agri-chemicals. Interest in

the use of microbes that promote plant growth and yield has increased in advanced
countries due to reasons as discussed, e.g. nitrogen fertilizers- are expensive and can
damage the environment through water contamination with nitrates, acidification of soils

8/22
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and greenhéuse-gas emissions. The nitrogen provided by microbes is Jess prone to
leaching, volatilization and denitriﬁcatioﬁl Moreover .plants can only use a small amount .
of phosphate from chemical sources, becausc 75-90% of the added P is plLClpltﬂth
through metal- C’lthl] complexes and rap1dly becomes fixed in soils. Addmg to this, even-
the ﬁpp]:cat]on 01 fertilizer is not rewarding due to high pH of our soil and continuous use
of chemical fertilizers has deteriorated the health conditions of our soil, while the uses of

~ these microbes not only i improve the health condition bul also maintain the fertility of

soil. .

Similarly, plant growth regulators like Gibberellins (GAs), Salicylic Acid (SA),
Glycinebetaine (GB), Indole-3-Acetic Acid (IAA) enhance abiotic stress resistance. in
various crops. For example, drought stress in sunflower reduces achene- and oil yields,'
however, application of GB and SA imlpreve yield of sunflower under the same stress.

Similarly application of GB at foliar stage in super basmati rice improves salinity and

heat stress resistance and reduces their adverse effects. The GAs are considered ‘to be
responsible for mitigating impact of drought stress and confer drought tolerance in wheét -
enabling utxhzatlon of soil moister of lower profiles through more prohfelated Toots,

To sum up, so far no comprehensive plogram has been adopted tor the use of beneficial

microbes and plant glowth regulators that decreases crop production cost and manage plant

against climatic clnnge stresses I want to mmate work on the same program for the capacity

buildings of offi icer's in the Depaﬁmcnt of Agriculture Extension and Research and to impart

know how about the advance agr 1cultunl technolocrles currently adoptcd for lmploved crop

ploducuon On the. basis of my experience/ SklllS related with plant-microbe interaction, pl”mt

UIOWﬂ’I regulators and physiology of biotic/ abiotic stress in crops, 1 can independently. conduct

resear c:h in these areas of interest which may significantly contribute towards the improvement :

of c10p ploducuon under climate clnnge scenario in Khyber Pakhtunkhwa. Furthermore, I am’

‘sure to attract fundmg from national and international organizations for conducting these
. . i : ' ' A

experiments/ projects to develop Eco-Friendly Technologies

“Future ‘Rescnrch Planning: To further improve the crop ptoductmn under climate change

condmons and xdenufy the factors other than this that could potcntlally decrease the crop

pr oduction area, | have following interest. for researc,h in future:




! Identiﬁcation of High Water Use Efficient Varicties in Major Crops:

As'the agriculture in Pakistan is predonﬁina‘ntly irrigated (90 percent) due to the country’s
arid and semi-arid climate and consumes about 95% of annual available s.urface water. -
However, organizations e.g. International Monetary Fund (IMF) has re‘ported that
Pakistan is among the top 36 countries facmg water scarcity and it is predicted that the
situation will become worse by the mid of- century making Pakistan its position to top 20
due to changmb weather patterns and frequent occurrence of extreme weather events.
Keeping in View this aspect, my future complc.hens:vc research plan on lmmcclute basis

is to dcveloplldenufy high water use efﬂmcnl varieties of major crops such as rice,

sugarcane, tobacco and wheat to counter thc negative 1mpact of climate change on our

crop ploductlon and food security.

2. Identlﬁcation of Climate Clever Clovers Varieties and Management Practices in Rice:

Agncultme and livestock s Iecogmzed as the second l'ugest contributor to total '
greenhouse gas (GHGs) emissions in Pa]ustan Methane is one of the most potent heat

. trapping gasses among GHGs emit into the atmosphere particularly due to agriculture and
livestock practices. To reduce GHGs particularly methane emissions from rice field, the .
followmg 1mproved management practices should be promoted reduction in use of

~ chemicals, consewatlon of water, promotion of no-till farming and better water
mamoement

-As mitigating methané production by ruminants is a significant challenge to global.
“ivestock production. The response- to dlrect selection of animals for low methanogenic

potential in the rumen is likely to be .slow S0 another slmtegy the identification of climate

clever cloveys varieties offer a new paradigm to reduce methane ‘emissions from

rumina nts .

3, . Future Utb"m Land Expansion and Imphcatlons for Croplands in Qur Pr ovmce/Countlv

Most of the irrigated croplands are located near urban areas in our Province and rapid

urban expansion

57, S e ar W

has been occurred on these croplands, emphasizing the potential

compel:tlon for land bétween agricultural and urban uses. Very few studies have been

conducted and show that hzg,h rates of u1 ban expansion over the last decades have

resulted in the loss of cropland, m our PIOV]HCL,/ Counlly Although cropland loss has

become a significant concern in telms of food production and livelihoods for us, there is.

. I
- Vi
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very little scientific understanding of I;how future urban expansion will affect our
croplands. In this regard, [ have planned to work-on related very important questlons such
‘as: Where are croplands most vulnerablei to conversion due to future urban expansnon in: ;
our Province? What is the magnitude of cropland loss, especnily of prime c1opland due
to future urban expansion in our vamce‘f7 and how will the loss of croplands aﬂect total
i cxopland area and relative econemic 1mportance of agnculture in our Province? " N s
f ' 1
!
i, Thanking you in anticipz{i‘tion Sir.
¥ Date: 27-11-2017 g o .
4 A ' . o B
#® | SlncelelJ;%_lﬁée‘zf;)///
%; i 7’\[“’ .
219 -j ' Dy. uhannnad Wagas
: : ' (PhD, Post Doc.) o
% i - Agriculture Officer
! Department of Agricuiture Extension E
Il . 2
: | ' Gagra, Buner, Khyber Pakhtunkhwa g
: b .
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GOVERNMENT OF KHYBER PAKHTUNKHWA
AGRICULTURE LIVESTOCK & COOPERATIVE

DEPARTMENT O |

DISCIPLINARY ACTION E —_

I, Muhammad Azam Khan, Chief Secretary, Khyber Pakhtunkhwa as Conflpetem
Authority, am of the opinion that Mr. Muhammad Waqas Agriculture Officer (BS-17) O/o District
Dircctor Agriculture, Buner has rendered himself liable to be proceeded against, as he committed
the Totlowing acts/omissions within the meaning of section-3 of the Khyber Pakhtunkhwa

Government Servants (Efficiency and Discipline) Rules, 2011.

- STATEMENT OF ALLEGATIONS

1. Hewas granted 1460 days study leave on half pay w.e.£1.3.2011 to 28.02.2015,
he was required to report for duty on 01.03.2015 but-could not join duty and
wilfully absented himself uplo 13.04.2017.

2 For the purpose of inquiry against the said accused with reference to the above

allegations, an Inquiry Officer/Committee, consisting of the following, is constituted under rule

FOCTY(a) of the ibid rules:

L A Nped fyiale Kian

A /Wg - /A”'}'h-o c?(fi L/Qﬁ”]zzu.c,.f“‘f ‘
J

“

-
3

The inquiry officer/committee shall, in accordance with the provisions of the ibid
rules. provide reasonable opportunity of hearing to the accused, record its findings and make,
within thirty (30) days of the receipt of this order, recommendations as to punishment or other

appropriate agiinst the accused.

p

4. The accused and a well conversant representative of the department shall join the

proceedings on the date, time and place fixed by the Inquiry Officer/Committec.

i .

/ \ ‘

| e—)
(MUHANMMAD AZAM KHA? 7

CHIKF SECRETARY,
KHYBER PAKHTUNKHWA

(COMPETENT AUTHORITY)
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The Deputy Secretary (Home)/Inquiry Officer ‘
Home & Tribal Affairs Department, Khyber Pa_khtm]kh\'»\/a, Peshawar
Subject: REPLY TO THE CHARGE SHEET AND STATEMENT OF ALLEGATION

SERVED ON ME VIDE NOTlFICATION NO. DS(J)/HD/2017/V0I 172, DATED
PESHAWAR THE 21.11.2017 / PROVISION OF RL‘SEARCH ARTICLES

1

Rcspected Sir

[ have the honor to refer to your ofﬁce Notification No DS(J)HD/2017/Vol- 1/2 Dated

Peshawar the 21- l] -2017 on the subjcct noted above, below given is the list of my selected

ICSCalCh amcles publlshed till date in Intematlonal and National reputed journals / conference

‘ p;oceedmvs [t is also submitted that the mfounatlon 1eualdmf3 those research articles curr ently-

submitted/ under review process has also been listed. [n dddlllon more than ten 1e>ecuch articles

are undel preparation and will be submitted in near future to the intérnational journals:

Note: Research articles/conference Proceedings with below given numbering in chronological

order and the sequence of their respective copies attached as annexures are same.

roceedings Published in Year 2007 and 2008

~ 1. Anf M, Munsif F, Waqas M, Khalil lA Al K. 2007. Effect of tnllaoe on weeds

economics of Fodde: maize production. Pak J. Weed Sci. Res. 13(3-4): 167- 175.
2. Arif M, Wagqas M Naw

and

ab K, Shahid M Effect of Seed Priming in Zine Solutions on
 Chick Pea and Wheat. 8th African Crop 801ence Conlcmnc,e P

|occud|m,5 El- Mmla Egypt
2731 Octobel 2007. Vol. 8. PP 237-240, Paltl

LI

' Evaluatlon of Zinc Application Muthods in Maize. 12th Congzess of Soil Scxence Somety
October 20-23, 2008. NWFP Agricultural University pCSh’lel Pakistan.
lmpact of Nitrogen and Potassium Combmatlons and Source Sink

Removal on Yield and
>Y1eld Components of Whe

at. [2th Congwss of Soil Science Socnely October 20-23, 2006
"‘::NWI P Ag: icultural University- Pcslmwal,,Paklstan
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4
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Research -A..rticles/ Conference Procecdings Published in Year 2011

5.

10.
. Plant. 143: 329-343.

" Resenrch Articles/ Conference Proceedings Publishéd in Year 2012

R

12.

3.

Munsif F, Arif M, Khan N, Hussain Z, Waq‘as M, Ali K. 201 1. Effect of tillage system on
early seedling growth, fodder yield and economics value of maize. Int. J. Bio. Biotech.
8(2): 233-237. ‘ : _
Saifullah, Jan A, M{unsif F, Arif M, Khan H, Ali K, Waqas M, Ali A. 2011, Perform.ance'
of millet varieties u:nder different irrigation levels. Sarhad J. Agric. 27(1): 1-7.

Arif M, Wagas M, Munsif F, Khan N, Aii A, Hussain Z, Samad A. 2011. Seed priming in
Zn solution enhances emergence and yield of chickpea. Int. J. Bio. Biotech. 8(2): 295-298.
Al K, Khalil SK, Hussain Z, Munsit F, Din 1U, Waqas M, Wagma. 2011. Effect of
various tillage methods and nitrogen management on weeds and maize per‘fonﬁancc; Pak. J.
Weed Sci. Res. 17(3): 253-262, | ) |
Khan AL, Hamayun M, Ahmad N, Hussain J, Kang SM, Kim YH, Adnan M, Tang H,
Waqas M, Rzidhakrishném R, Park ES, Lee 1J. 201 1. Salinity stress resistance offered by
endophytic fungal interaction between Penicillium minioluteum L} IL09 and G/yunc max.
L. J. Microbiol. Blotechnol 21(9): 893-902. :
Khan AL, Hamayun M, Ahmad N, W.lqasM Kang SM, Kim Yll Lee 1J.2011. Emp/ﬂa/a

sp. LHLO8 reprograms Cucumis sativus 'to- higher growth under abiotic. stresses. Physiol

t
'

*

Waqas M, Kh"m AL, Kamran M, I-lamayun M, Kang SM, Kim YH, Lee 1. 2012.

Endophytic funcvl produce gibberelling 'md indoleacetic acnd and promotes host-plant
growth duung stress. Molecules.7; 17(9): 10754 73.

Wagqas M, Khan AL, Hamayun M, Kamlan M, I(ang SM, Kim YH, Lec 1. 2012 A

Assessment of cndophytlc fungi cultuxal filtrate on soybean seed getmmatnon Afr. ).
Biotechnol. 11(85): 15135-15143. ' : o

Khan' AL, Hamayun M, Radhakrishnan R, Waqas M, Kang SM, Kim. Y.H, Shin LH,
Choo Y S, Kim J.G and 1.J. Lee. 2012. MthLlallb(lC association of endophyte Pacc:/omyccs

Jormosus LHL10 offered membrane stablllty and thermotollerance to Cucumis salzwrs

Antonie Van Lecuwenhoek 10} - 267- 779.




14, Kim YH, Khan AL, Shinwari ZK, Kim DK, Wagas M, Kamran M, Lee Il 2012. thcon '

treatment to Rice (Or yza sativa L. cv ‘Gopumbyeo’) plants duri ing different growth peuods _

and its effects on growth and grain yield. Pak. J. Bot. 44 (3): 891-897.

15. Khan AL, I[amyun M, Waqas M, Kang SM, Kim YH, Kim DH, Lee 1J. 20!2 Emp/nala_

sp. LHLO8 association gives heat stress tolerance by av01d1no oxidative damage to

cucumber p]ants Biol. Fert, Soils. 48(5): 5]9 529.
. Khan AL, Shinwari ZK, Kim YN, anqqs M, Hamayun M, Kamran M, Lee [J. 2012 Rolc

of endophylc Chaetomium globosum LK4 in growth of Capsicum Annuum by ploduction

of gibberellins and indole acetic acid. Pak. J. Bot. 44:1601-1607.

17. Kang SM, Khan AL, Hussain J, Ali L, Kamran M, W.lq‘ls M, Lee 1. 2012. Rhizonin A

from Burkholderia sp. KC I'Cl|096 'mcl its growth plomotlnq role in lettuce sced

~ germination. Molecules 17, 7980-7988.

e Re'scjz;‘ggh:’Articlcsj Confercncc Proceedingsv:PuBlishcd in Year 2013

- 18. W.lqas M, Khan AL, Ali L, Kang SM Kim YH, Lee IJ. 2013. Seed gelmmatlon-”

mﬁuenung bioactive secondary metabolltes scueted by the endophyte Cladosporium
cladosporivides LWLS. Moleculcs. 18, 15519-15530. '

19. AL Khan, Waqas M, Khan AR, Hussain J, Kang SM, Gil

ani SA, Ilamayun M, Shin TH,
Kamran M Al-H

arrasi. A, Yun BW, Adnan M, 1} Lee. 2013. Fungal c.ndophyle Pe
Janthinellum LKS mproves growth of ABA-deficient tomato under b’llmlly Wor

: ofMtcroblo]ogy and Biotechnology. 29(11):2133-44.
20.

nicillivim

1d Journal -

Khan AL, Waqas M, Hamayun M, Al Harrasi A, Al- Rawahl A, Lee Il 2013. Co-

synelotsm of endOphylc Penicillium resedanum LK6 with salicylic acid hcipud Capszcum

annuum in biomass recovery

13:51. ¢

and osmotic stress m[t:bat]on BMC M]ClOblOlOb)’ 2013

21, Ullah 1, Khan AR, Park GS, Lim JH, Waqas M, Lec 1), Shin JIH. 2013, Analysis of

phytohormones and phosphate xo!ublltzatlon n

Blolcchnology 72([) 25-31. ]

Photorhabduy sp. Food Science and




an AL, Wagas M, Fussain §, Al-Harrasi A, Lee il 2013, Fungal endophyie Penicillium
ianthinellum UKS can reduce cadmium toxicity in Solanum lycopersicum (Sitiens and Rhe).

Biol Fertil Soils. 50, (1), 75-85.

M. 2013. Effect of cutting on productivity and associated weeds of canola. Pak. J. Weed
Sci. Res. 19(4): 393-401. o o

24. M Tariq, Khan Z, Arif M, Ali K, Waqas M, N Khalid, Ali M, MA Khan, Shafi B, Adnan
M. 2013. Effect of nitrogen application timings on the seed yield of Brassica cultivars and
associated weeds. Pak. J. Weed Sci. Res. l9(4) 493-502. _

25. Kamran M, Khan AL, Waqas M, Kang SM, Kim }, Khan AR, Imran QM and Lee 1], 2013
An Eco-Friendly approach for control of Echinochloa crus-galli (Barnyard grass).
Intematlonal Conference on Crop Management in Changing (,llmate February 11-13,

Faisal Abad, Pakistan. Page-102 . !

A
:

26. Kamran M, Khan AR, Khan AL, Waqas M, Kang SM, Shin JH and Lee 1J. 2013. Plant
- derived smoke:reprograms Glycine max L. to higher growth-under salt stress by modifying

antioxidants, abscisic acid, salicylic acid and jasmonic acid signals. International

Pakistan. Page-103

27. Kim YH, Kaniran M, Ahn IK, Khan AL, Lee'JS, Waqas M, Jang SW and Lee 1. 2013.

collection, pcnods of Panax. ginseng C.A Meym (Korean ginseng) in the Republic of Korea,

Falsal Abad, Pakrsmn Pa;,c-ll8

Research Articles/ Conference Procecdings Published in Year 2014

28. Waqas M, Khan AL, Kang SM, Kim YH, Lee 1J. 2014. Phytohormone-producing fungal
endophytes and hardwood-derived biochar interact to ameliorate hezivy metal stress in

soybeans. Biology and Fertility of Soils. 50, (7), 1155-1167.
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23. Ali K, Arif M, Khan Z, Tariq M, \"anﬁs ™M, Gul B, Bibi S, Din Z, Al M, Shafi B, Adpan »

Conference on Crop Management in Changmg Cllm'lt€ Feblualy 1-13, Faisal Abad, ‘

Regulation of endogenous glbbue[lms “and abscisic acid levels during different seed~

lntel mllonal Confcxmce on Crop Managemenl in Changing Chnﬂtu lt.blumy H 13, '
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32.

T
S

I,Leé [-]. 2014 Effects of plant-derived smoke on the growth dynamics of B

34.

. 35.

36.

37.

. Waqas M, Khan AL, Lee 11, 2014. Bioactive chemic

- ATPases, Oryz

. Wagqas M, Ahmad B, Arif M, Munéif-F,’ Khan AL, Am‘in M, Kang SM, Kim YH, Lee 1J.

2014. Evaluation of humic acid application methods for yield and yield components of

mungbean. American Journal of Plant-Scie_nces. 5,2269-2276.

al constituents produced by
endophytes and effects on rice plant growth. Journal of plant interactions:-9(1), 478-487.

.Kim YH, Khan AL, Waqas M, Shim JK, Kim DH, Lee KY, Lee 1J. 2014. Si,'liclony'

application to rice root zone influenced,' the phytohormonal and antioxidants. responses

under salinity stress. Journal of Plant gro.wtlh regulation. 33(2) 137-149.
Kim Y-H, Khan AL, Kim D-H, Lee S-Y, Kim K-M, Waqas M, Jung H-Y, Shin J-H, Kim

J-G, Lee I-J. 2014, Silicon mitigates héa_vy metal stress by regulating P-type heavy metal

a sativa low silicon genes, and endogenous phytohormones. BMC Plant
Biology. 14:13.

. Kamran M, Khan AL, Waqas M, Imran QM, Hamayun M, Kang S-M, Kim Y-H, Kim M-

arnyard Grass
(Echinochloa crus-galli). Acta Agriculturae Scandfnuvica, Section B - Soil & Plant
Science. 64 (2), 121-128.

Kang SM, Khan AL, Wagas M, You YH, Kim JH, Kim JG

, Haméyun M, Lee 1J. 2014,
Plant Growth Promoting Rhizob

acterias reduces adverse effects of salinity and osmotic
stress by regulating phytohormonesv and antioxidants in Cucumis sativus. ]

ournal of plant
interactions. 9(1), 673-682. '

Kim YH, Ahn 10, Khan AL, Kamran M, Waqas M, Lee JS, Kim DH, Jan_g SW, Lee 17.

2014; Regulatioﬁ of endogenous gibberellirs and abscisic acid levels during different se;ad

collection periods of Panax ginseng c. a. meyer in‘Republic-of Korea. Horticult.ﬁrcl,
Environment, and Biotechnolog'y..55(3):1664174. . B
Kim YH, Khan AL, Waqas M, feong HJ, Kim DH, Shin IS, Kim JG, Yeon MH, Lee 1J.

2014. Regulation of Jjasmonic acid biosyhithesis‘by silicon application during physical -

A

injury to Oryza sativa L. Journal-of Plant Research. 127(4):525-32. '

Khan AL, Waqas M, Kang SM, Al-Harras; A, Hussain J, Al-Rawahi A, 'Al-Kﬁiziri S, »

Ullah I, Al L,"Jﬁng HY, Lee 1J. 2014. Bacterial eadophyte Sphingomonas sp. LKI1

produces gibberelling and 1AA
. Microbiology. 52(8), 689-695.

IR

and promotes tomato plant growth. Journal of

)
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38. Khan, ‘A'L quias M, Hussain J, Al-Harrasi A, Al- Rawahi A, Al-Hosni K, Kim M- 1,

Adnan M, Lee I-J. 2014. Endophytes Asper gillus caespitosus LK12 and Phoma sp. LK13

N ofMOi inga peregrzna produce gibberellins and improve rice plant growth. Journal of Plant

Interactlons 9(1) 731-737.

39. Khan AR, UIlahI Khan AL, Hong SJ, Waqas M, Park GS, Kwak Y, Choi JB, Jung BK :

Park M, Lee 1J, Shin JH. 2014. Phytostabllnzatlon and physicochemical responses of

Korean ecotype Solanum nigrum L. to cadmmm contamination. Water Air Soil Pollut.
225:2147.

40. Khan AL, W'I(]"IS M, Lee IJ. 2014. Resilience of Penicillium resedanum LK6 and :

exogenous gibberellin in 1mprovmb Capsicum annuum L growth under abiotic stresses. J

?

41. Kang SM, Wagqgas M, Khan AL, Lee 1J.' 2014. Plant growth promoting rhizobacteria:

Potential candidates for gibberellins production and crop growth promotion. In Miransari

M, editor. Use of microbes for the alleviation of soil str esses, volume |, Sprmger New
York, pp. 1-19.

42. Ullah 1, Khan AL, Ali L, Khan AR, W‘lqas M, Lee EJ Shin JH. 2014. An msectlc:dal S

compound ploduced by an insect- pathogenic bacterium supplesses host defenscs tluough

phenoloxidase inhibition. Molecules. 19: 20913-20928.

43. Sh"al‘iza'd"R Khan J, Gurmani AR, Waqas-M, Hamayun M, Khan AL, Kang SM, Lee 1.

20!4 Seed priming with gibberellic acid (GAj) in sponge-gourd modulated high salinity

) stless Pakhtunkhwa J. Life Sci. 02(01): 75-86.
44 Shahzad R, Khan J, Gurmani AR, Wagas M, Park J M, Lee SK, Kang SM, Kim YH, Lee

1J. 2014 Seed pummg with gibberellic acid 3 in. sponge gourd modulated salmlly stress.
The I<016411 8001ety of Crop Scicnce Confcrenm (Improvement of Crop Product:vnty '

Response to Climate Ch'mg,c) A]ml 17 18 Global Plaza KNU, South Konea Korean
Journal of Crop Screncu P.53.

45. Park JM, Kim YH Kang SM, Kim DK, Klm MJ, Lee SK, W.lqas M, Radhakrishnan R,

Shahzad R, Lee 1J. Effect of Indole acetic acid producing Lnterbacteria sp. 13 on Senuce

growth. The Korean Society of Crop Science Conference (Improvement of Crop

P1oducl1v1ly RprODbC to Climate Change), Apnl 17-18, Global Plaza KNU, South Korea.
I(mean Journal of Clop Science. P.:53. 3
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Research Articles/ Conference Proccedings Published in Year 2015

46. Waqas M, Khan AL, Shahzad R, Ullah I, Khan AR, Lee 1-J. 2015. Mutu

47. W

alistic fungal

endophytes produce phytohormones and organic acids that promote japonica rice -plant

growth under prolonged heat stress. Journal of thnng University- SCIENCE B 16(12), -

1011- 1018. : : :
Waqas M, Khan AL, Hamayun M, Shahzad R, Kang S-M, Kim J- G In- lung Lee 2015.

Endophytic fungJ promote plant growth and mitigate the adverse effects of stem rot: An

example - of Pemczllzum citrinum and As;;e: gillus terreus. Journal of Plant Interactions.
‘10(1) 280-287.

48 W.lqas M, Khan AL, Hamayun M, Shahzad R, Kim YH, Choi KS, Lee lJ. 2015.

Endophytxc infection alleviates biotic stxess in sunflower

hormones, antlomdants and functional amino amds Eur J Plant Pathol. 141(4), 803-824.

49. Ullah 1, Khan AL, Ali L, Khan AR, Waqas M, Hussain I Lee 1J, Shin JH. 2015,

Benza!dehyde as an insecticidal, antimicrobial, and

- Photorhabdus temperata M1021 . Journal of Mlcxoblolog‘y. 53(2) 127-133.

- 50. Khan SA, Lee JH, H

51,

52. Halo BA, Khan AL, Wagq

53

4.

“ 1) 2015, Glbbelclhn -producing  Serratia nematodiphila PEHOII

amayun M, Hussain A, Khan AL, Waqas M, Lee 1J, Kim JG. 2015.

Alteration in the gene expression of Glehnia littoralis seedlings exposéd to culture filtrate

of Penicillium citrinum K ACC43900. Journal:of Plant Interactions, 10(1) 51-58.

Kang SM, Khan AL, Waqas'M You YH, Hamayun M, Joo. GJ, Shahzad R, Choi KS, Lee

ameliorates low
temperature stress in Capsicum annuum L, Europeun Journal of Soil Biology. 68, 85- 93

Endophyt;c bacteria (Sphingomonas sp. LKl 1) and Glbberelhn can improve. So/anum

lycopersicum g rowth and oxidative stress under sallmty Journal of Plant Intelactlons
10(1), 117-125.

Khan AL, Waqas M, Hussain J, Al Hanrasx A Hamdyun M, Lee 1]. 2015. Phytohormones

enabled endophytlc fungal symbiosis 1mpr0vc aluminum phytocxtractlon in tolerant

Soldnum !ycopers:cum an examples of Pemczll:um /cmthmellum LKS and comparison with

cxogenous GA3. Journal of Hazar dous Materials. 295, 70-79,

Kh"m AR Ullah I, Khan /\L Park- GS Wfqus M, l-lon,g, SJ, Jung BK Kwak Y, Lee l]

through regulation of defence

antioxidant compound produced by

as M, Al- Harra31 A, Hussain J, Ali L, Adnan M Lee Il 2015,

s
¢
i
H
H




61 Wagas M, Shahzad R, K han AL, Asaf' S, Kim Y-H, Ke

'y

e

- cadmium contamination through endophytlc-assmted Serratia sp. RSC-14 moculatlon.

Envnonmenta[ Sc:ence and Pollution Rese"uch 22(18): ]4032 42.
55. Ah K, AnfM Jan MT Khan MJ, queen"l , Waqas M, Munsn"F 2015. BIOChaI a novel

tool to enhance wheat productivity and- 5011 fertility on sustainable basis under wheat- -

maize-wheat cropping pattern. Pak, J.-Bot. 47(3) 2015.

-56. Khan AR, Ul!ahl Waqas M, Shahzad R, Hong SJ Park GS Jung BK, Lee 1J, Sh:n JH.

2015. Plant glowth promoting polentlal of endophytlc fungl 1sohted from Solanum nigrum

leaves. chld i Microbiol. Biotechnol. 31(9) 1461- 1466.

57. Hamayun M, Hussam A, Khan SA, Irshad M Khan AL, Waqas M, Shahzad R, Igbal A,

Ullah N, Rehiman G Kim H-Y and Lee - l 2015. Kinetin modulates physno—hormona]

attributes and isoflavone contents of Soybeanv grown under salinity stress. Frorit. Plant Sei.
6:377. R F

58. Kim Y, Hwang S, Waqas M, Khan AL Lee J, Lee 7, Nguyen HT and Lee

I.2015. Compamhve analysis of Lndogenous hormoncs level in.two soybean (Glycme max

L ) lines dlffermg in waterlogging tolerance. Fxonl Plant Sci. 6: 714. R
59. Shahzad R, Wagqas M, Khan AL, I-Iamayun'M K"mg S-M, Lee I-J. 2015. Foliar

: ' J
~ application of Methy! Jasmonate mduced physm hormonal. changc,s in stum sativum under

diveise. tempetatuxe |cglmes Plant Phys1ology and BlOL]lCl'ﬂlStl‘y 96, 406- 4]6

| _
60 W'l(]“lS M, Hamayun M, Khan AL, Shahzad R, Lee [-]. 20]5 Endophytic fung; piomotes

glowth and ieproglams the adverse

v 1651stance in 'Sunﬂowe1 [8th lnternatlonal Plant P

'
Belim Gexmany PP-467. =

t ' o i .
Research Articles/ Conference Proceedings Publishied in Year 2016 and 2617

ang S-M, Bilal S, Hamayun M, Lee
1-]..2016. Salvagmb effect of tlmwnlanol on phnlglowth thcrmotoluancc

- content, ammo acid concentration and modulat:on of defense hotmon

stress. Plant Phys:o]ogy and Blochemlstly 99, 1 18-125

62. Klm YH, Khan AL,. Waqas M, Shahzad R, Lee 1J. 20 G Silicon-mediated mitigation of

19/22
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Shin JH. 2015. Improvement in phytoremedtatlon potential of Solanum nigrum under

affect of stem rot by 1egulatmg systemic -acquired -

rotection Congress. ;(August 24-27).. A

macro-rmtrient o

al levels under heat
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63.

64.

woundmg stress acts by up- ncgaulatmg the rice dnm)\ldant system. Cereal Rcbeaxch

ComlTlLllllC'lthl’lb 44(1), 111-121.

Igbal A., Shah F., Hamayun M., /\hmadiA., Hussain A., Waqas M., Kang S., & Lee 1J.
2016. Allergens of Arachis hypogaea and the effect of processing on their detection by
ELISA. Food & Nutrition Research. 60:28945.

Shahzad R, Waqas M, Khan- AL, Al-Hosni K, Kang S-M, Seco C-W. Lee 112017,

Indoleacetic acid production and plant 'gréwth promoting potential of bacterial endophytes

‘ lsola.ted from rice (O/y-a sativa 1..) seeds. Acta Biologica Hungarica. 68(2) 175-186.

65.

66.

67.

68.

69.

K'mg S-M, Waqas M, Shahzad R, You Y H, Asaf S, Khan MA, Lee K-E, Kim S-I, Joo G- |
1, Lee I-). 2017. Isolation and characterization of a novel SlllC&tC-SOlUblllZ!l]{: bacterial

strain Burkholderia eburnea CS4-2 that plomotcs growth: of rice. Soil -Science dl'ld Plant
Nutrition. 63(3), 233-241 i

i

Khan AR, Ullah I, Wagas M, Park GS Khan AL, Hong SJ, Ali R, Jung BK, Park CE; Ur-

Rehman S, Lee 1J, Shin JH. 2017. Host plant. glowlh ‘promotion and cadmwm

“detoxification in Solanum nigram, meédiated by endophytic fungi. Ecotoxicology and
‘Environmental Safety. 136, 180-188. o

i

Hamayun M Hussain A, Khan SA Kim' H Y, Khan AL, Waqfls M, Irshad M, Igbal A,
Rehman G, Jan S and Lee 1-). 2017. Glbbetellms producing end0phyt10 fungm

Porostereum ‘spadiceum AGH786 rescues growth” of salt affected soybean. Front.
Microbiol. 8:686. |

Kamran M, Khan AL, Ali L, Hussain J, Waqas M, Al-Harrasi A, Imran QM Kim Y H
Kang S- M, Yun B-W, Lee [-]. 2017 Hydroqumone A novel bmctlve compound from

plant-derived smoke can cue seed germmat:on of lettuce. Front. Chem. 5: 30

AsafS Khan AL, Khan MA, W: lqab M, Kang S-M, Yun B-W, Lee I-). 2017. Chloroplast

ngnomcs of A; abidopsis halleri SSp. gemmzfera and Arabidopsis lyrata bsp pelraea

70

Stx uctures and comparative analysis. Sc1ent1ﬁc Rm,pcnts 7:7556.

. Kang S-M, quas M, Hamayun M, Asaf'S, Khan AL, Kim A-Y, Park Y- G Lce [-1.2017.

Gibberellins "md ‘indofe-3- accuc amd producm&, |hn/ospheuc bacterium [ezﬁsoma xyli

I TS T M,_... T e

DR

Yomv i

o B 20/22




.

it hats AR SR e S G plssdapnl
e e iy i T————"

g 2

Aegag B o

L, N e

79,

SE134 mitigates the adverse effects of copper-mediated stress on tomato. Journal of Plam
Interactions, 12:1, 373-380.

71. Ullah I, Waqa's M, Khan MA, Lee IJ, Kim WC 2017. Exogenous ascorbic acid ‘mitigates
flood stress damages of Vigna angularis. Appl Biol Chem. 60:6, 603-614.

72. Khan AL, Bilal S, Halo BA, Al-Harrasi A, Khan AR, Waqas M, Al-Thani GS, Al-Amri 1,
Al-Rawahi A, Lee 1-). 2017. Bacillus amyloliquefaciens BSL16 improves
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EFFECT OF TILLAGE ON WEEDS AND ECONOMICS OF
FODDER MAIZE PRODUCTION

Muhammad Arif!, Fazal Munsif', Muhammad Wagqas?, Ibni Amin

Khalil? and Kawsar Ali!
ABSTRACT A

An experiment was conducted at Agricultural Research
Farm, NWFP Agricultural University Pzshawar during
spring 2007. The experiment was laid out .in randomized
complete block design | having four replications, The
tiflage systems consisteld of no-till (NT), conventional
tillage (CT) and deep tillage (DT). Maize type sweet corn
(Swat local) was sown on April 23, 2007. The net plot
size of 30 x 20 m? was used. The crop was sown as-
broadcast with seed rate of 60 kg ha™. Phosphorus and
" nitrogen were applied at\ the rate of 90 and 120 kg ha™,
respectively. Weed density and diversity  were
significantly higher for NT followed by RT. and DT.”
Higher fresh and dry weights of weeds.were. also noted
in NT followed by RT and DT. RT resulted in higher fresh
fodder Yyield followed by OT and NT. Similarly, RT
resuited in higher gross income and - gross margin.
However, comparison showed that NT with Jless fuel
consumption could be a viable economical alternative
when the efficiency coefficients are taken into account
which was 1:4 for NT.

Key words: Spring maize, tillage, weeds, fodder

- INTRODUCTION

‘ Maize (Zea mays L.) is the most important cereal and fodder -
crop of NWFP and Pakistan. It is a dominant crop in the farming
system because it is a staple food crop for most of the rural population
as well as fodder for their animals. Maize is cultivated both in spring
and summer season in NWFP as a dual purpose crop. Staggered
planting - from February to September helps cope with the fodder
scarcity problems faced in May-June and October-November. Its
nutritious fodder is relished by all livestock, especially milcli animals. -
The green fodder of maize contains 1.56% protein, 0.30% fat, and

' Department of Agronomy, NWFP Agricultural University. P'eshawér 25130, Pakistan

* Department of Plant Breeding and Genetics, NWFP Agricuitural University Peshawar
25130, Pakistan :
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Effect of seed priming in Zn solutions on chickpea and wheat

'Departmen

MUHAMMAD ARIF'. MUHAMMAD WAQAS', KHALID NAWAB & MUHAMMAD SHAHID'
tof Agronomy, * Department of Agricultural Extension Education and Communication, NWFP Agricultura!

. . . I
University Peshawar, Pakistan, marifkhan75@yahoo.com

Abstract: In order to study the effect of seed priming in different concentration of Zin
experiments were conducted at Agricultural Resenrch Farm of NWFP A
2003. The experiments were laid out in Randomized Complete Block d
variety Karak-1 was primed in water, 0.05% and 0.075% Zn solutions
primed in 0.1%,0. 2%.0. 3% and 0.4% Zn solutions. Dry seed (non pr
plot size of ISm by 4 m with rows distance of 30 cm was used for ¢l
distance of 30 cm was used for wheat, Analysis of the data indicated t}
grain and biologicul yiclds of chickpea.S ced primed in 0.05%

biological yields of chickpea. In

Key words: Seed priming, Chickpea, Wheal, Yicld

Introduction

Wheat is the most important winter crop ol Pakistan as well
as of the world. [t ranks first on (he basis of area and
aroduction in Pakistan. Likewise, chickpea is also the
important pulse crop which is mostly sown on marginal and
vainfed areas ol the country.

Crop production is affected by a low chemical
availability of P and Zn (Ryan, 1997). Especially during the
carly growth stages, a lack of P and Zn retards scedling
growth, rendering the young plantlets particularly sensitive
to the frequently encountered dry spells (Jones and Wahbi,
1992). A rapid establishment of healthy seedlings and a
sufficient supply with P and Zn are prerogative (0 reduce
the risk of crop failure (Brown ef af., 1987). Zinc is
essential for the synthesis of plaat growth regulutors like
auxins, also act as a metal activator of several enzymes,
involved in the synthesis of protein and nucleic acids in
plants. Zine deficiency ogeurs in alkaline soil, and is
unavailable due to the formation of zinc hydroxide and
oxides. N and P also atfect zinc uplake by the plants (Khalil
and Jan, 2002). Khattak and Parveen (1986) reported that
out of 320 soil samples collected from NWIEP, 23% were
deficient in Zn. This study included samples lrom {orest
soils but districl-wise data revealed that nearly 50% of
samples were Zn deficient in Karak diswict und 100%
deficient in soils of the Peshawar valley. Based on extensive
rescarch on micronutrients in soil and crops, it has been
astimated that now abou 70% of the cultivated areq ol the

country s considercd zine delicient, and Zn deficiency s .

the third most serious crop nutrition problem in the country
afier Noand P deliciencey (Rashid, 1996).

Secd priming comprises Lhe soaking of sced in water
and drying back to the storage moisture until use. The

case of wheat, sced priming significantly affected gains spike™
grain yield, biological yield. Seed primed in 0.4% Zn solution resulted in higher grains spike™
biological yicld while seed primed in 0.1% Zn solution resulted in the maximum gr:
seed priming in Zn solutions improves grain yield uf'chickpea and wheat.

¢ solutions on chickpea and wheat,

esign with four replications. The seed of chickpea
while the sced of wheal variety Saleem-2000 was
imed) was used as control treatment in both crops. A

hat seed priming significantly affected emergence m?,
Zn solution resulted in the highest emergence m?, grain and
» thousand grain weight,
, thousand grain weight and
ain yield of wheat. It is concluded that

soaking induces a range ol biochemical changes m the sced
that are required to start the germination process (breaking
of dormancy, hydrolysis or metabolism of inhibitors,
imbibition and cnzyme activation). some or all of these
processes that precede the germination are triggered by
priming and persist following (he redesiccation of seeds
(Asgedom and Becker, 2001) Thus upon seeding, primed
seed cun rapidly imbibe und revive the sced metabolism,
resulting in a higher germination rate and a reduction in the
inherent physiological heterogeneity in germination (Rowse,
1995). Nutrient priming has been proposed as a novel
technique that combines the positive effects of seed priming

with an improved nutrient supply (Al-Mudaris and Jutzi,
1999).

n nutrieat priming, sceds are pretreated (primed) in
solutions containing the limiting nutricnts instead of being
soaked simply in waler (Arif et al. 2005). Seed priming has
been  shown 1o be cffective  in improving  stand
establishment and crop vigor in range of crops (Musa el al.
2001; Harris er al,, 2001), Osmo-conditioned sceds may

“have improved germination and uniformity, especially

under adverse seedbed. condition such as low temperature
(Pill and Finch, 1988; Stoffela el al,, 1988).

The present experiment was initiated to study the effect
of seed priming with various zinc concentration an yield
and yield components of chickpea and wheat,

, Materials and Methods

_ %
Experimental site A
The experiment was conducted at Agricultural Rescarch
Farm, NWFP Agriculiural University Peshawar, Pakistan,
Peshawar iy Tocated about 1600 km north of Indian Ocean
and thus has a continental climate. The experimental site is

gricultural University Peshawar during Rabi 2002- -

hickpea while a plot size of 2.5m by 3.5m with rows

N
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EFFECT OF TILLAGE SYSTEMS ON EARLY SEEDLING GROWTH, FODDER
YIELD AND ECONOMICS OF MAIZE ' :

L . I e L2 1,
fazal Munsil', Muhammud Aril', Nasrullah Khan , Zahid Hussain®, Muhamnad Wagas and
Kawsar Alj' : :

' Department of Agronomy’, Department of Weed Science, KPK Agric
}Dcparlment of Botany University of Karachi

Corresponding email: naseullahdushithiclitovalioo.con

wltwral University Peshawar, Pakistan,

ABSTRACT

Reduced titlage has become an integral component of sustainable agriculture reducing input costs and soil loss, conserve chergy,

reduce soil erosion and labor costs, and elimination of extensive land preparation privr to planting. Therefore, in order o investigate

the effect of tillage systems on carly seedling growth, fodder yield and cconomic analysis, the experiment was conducted nt |
Agriculturil Research Farm of NWFP Agriculirnl University, Peshawar during speing 2007, The experiment was Jaid out in ‘
randomized complete block design having Tour replications. The lillage systems consisted of noxtill, reduced titlage and deep tillage. ‘
The net plat size of 30 m by 20 m was planted at the sced rate 'of 60 kg ho!as broadeast, Nilrogen
the rate of 120 and 90 kg ha™, Deep tillage tesulted n greater emergence m? (134),
more leaves per pland (9.3) and higher fresh and dry {odder yield of maize (130.5 &
higher gross income (Rs. 65250) and net income (R, 63250). Iigher value cost ratio
by uo-tillage (24.8), whereas deep tillige feiched fowest value cost ratio (1]
fodder yield, net income and value cost ratio,

and phospharas were applied ol
Redueed titlage produced alier plants (211 cm),
48t ha), Simitaely, reduced tllage resulied in
31.6) was recorded for reduced titlage followed
). B was concluded that reduced tillage resulted in higher

Key-words: Tillage, maize, seedling growlh, fodder yicld,

INTRODUCTION

Maize (Zea mays L.) is a dominant crop in the farming system in Khyber Pukhtoonkhwa and Pakistan because
it is a staple food crop (or most of the rural population as well as fodder for animals. Maize is cultivated both in -
spring and summer season as a dual purpose crop. Staggered planting {rom February to September hiclps cope with
the fodder scarcity problems faced in May-June and October-November (Hartis ef al., 2007). [ts nutritious fodder is
relished by aft kinds of livestock, especiatly milch animals and exceeds all other summer fodder crops in average
yield, dry matter and digestibility (Lakho ct ul., 2004). The green fodder of maize is rich in vitamin—aA
1.56% protein, 0.30% fat, and 5.27% fiber (Chaudhry, 1982), 1t'is a cash crop for growers
widely grown for sale as green fodder. -

Tillage is considered the most effective fm activity for developing a desired soil struclure. However it has
become a controversial praclice over the last (ew decades. For example Patil and Sheelavantar, (2006) and Papini er
al. (2007) auained better plant growth and perlormance with deep ploughing. Halvorson e/ al, {(2000) and Sainju er
al. (2006) reported the same results with conventional ploughing while Dolan er af., (2006); Gangwar et al., (2006)
and Nakamoto ef al,, (2006) with no-tillage system. However, other authors have found little or no difference
between the various tillage practices (Fischer et al., 2002; Igbal et af, 2005, Wang and Dalal 2006). Reduced tillage
can be efficient in saving more water for crop production (Habtegebrial er af., 2007). It improves productivity and
sustainability of arable land in temperate region (Nakamoto er af, 2006). tmprovement in soil organic C (Wright
and Hons, 2005; Dolan ef al., 2006). N enrichment (Habtegebrial er af., 2007) and slow reledse of nutrient upon
gradual organic matler decomposition are associated with reduced tillage. However, both deep and reduccd tilluge
have been shown (o improve soil porosity and acralion (Hao ef af., 2001; Zorita, 2000), preserve greater soil
maisture and nutrients for plant and microbes (Lopez-Bellido ef af., 2001 Patil and Sheelavantar, 2006) and hence
ultimately had increased crop yield (Zorita, 2000). :

This study was carried out to asses the financial
early seedling growth and fodder yield of maize.

and contains
. as around cities it is

feasibility of using various tillage systems and its clfect on

MATERIALS AND METHODS

Experimental site
The elfects of different tillage systems were
analysis in ficld cxperiment on sweet corn. Th

assessed on early seedling growth, fodder yield
¢ experiments were carried out at Agricultural Research

and econumic
Farm of KPK
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. Arrigation levels were allotied to main plots while varieties (o suby

trail by evaluating nine millet varicties, This variation in yield is muj
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PERFORMANCE OF MILLET VARIETIES UNDER DIFFERENT
IRRIGATION LEVELS '

SATFULLAH*, AMANULLAH JAN*, FAZAL MUNSIF*, MUHAMMAD ARJF*,
HAMAYOON KIHAN*, KAWSAR ALI*, MUHAMMAD WAQAS* and ABID AL[**

Deépartment of Agronomy, Khyber Pakimunidwa 4 gricultural University, Peshewar ~ Pakistan,
Pakistan Tobacco Board, Mardan ~ Pakistan.
E-mail: munsiffazal@yahoo.com

ABSTRACT

Field experiment on performance of millet varieties (FARC MS-2, PARC MS-3, Compasit’ and Local)
under different irrigation levels (no irrigation, single irrigation ai 15, 30, 43, double irrigation at 15 and 30, ar
15 and 45 and at 30 and 45 days after sowing (DAS) was carried our at New Developmenial Researeh Farm of
NWFP Agricultural University, Peshawar, Pakistan during kharif 2006, The experiment was laid out in
Randomized Complete Block Desi gn with split plot arrangements replicated Jour times in a plot size of S m x 3

olots. Significant differences were recorded
Jor plant height, green Jodder and dry fodder Yield among the varietics, while emergence i, days io emergence
and tiller plant” were found non significant. Variety PARC-MS-2 hac maximum plant leight (238 em), green
Jodder yield (74.31 ( ha'y and dry fodder yield (18.17 ¢ ha! ) when compared with the rest of the varietics. Local
cudtivar with plant height (191 cm), green Jodder (59.08 t ha') and dry fodder yicld (15.27 ha'') was the
lowest. Irvigation had significant effect on all the parameters except emergence m'” and dayy to emergence,
Titlers planr”, plant height, green fodder and dry Jodder yields were significanily higher for double irvigation
than single irrigation or no irrigation. Double irrigation given at either day had swatistically similar tiller
plant’, plant height but its green fodder vield was maximum at irrigation given at 15 and 30 DAS and 15 and 45
DAS, while dry fodder yield was significantly greater at double irrigation given at 15 & 45 DAS. From these
result it can be conciuded that PARC MS-2 was highly fodder yiclding variely, while double irrigation once ar
13 DAS and other ot 30 or 45 D4S Jor higher millet fodder yield seems feasible.
Key Word: Millet, irvigation, cultivaes, plant height, green and dry fodder yield.

Citation:  Sailullah, A. Jan, ¥ Munsif, M. Arif, H. Khan, K. Ali, M. Waqus and A. A, 2011, Perlormance of
millet varities under differen irrigation levels, Sarhad J. Agric, 27(1): 1-7

INTRODUCTION

Millet (Pennisetum typhoidum L) is a summer annual lorage crop cansumed as o food as well as a
fodder for livestock in the world and most fmportant kharif fodder in Pukistan, It is high goality forage crop in
the developed countries like USA and Austratia, and considered as o new experimental forage crop in South
America and Korea (Khairwal er al, 2007). It is being considercd one of the most important fodder grown
during summer season in Pakistan (Imran ¢ af. 2007). [t was grown on 593.3 thousand hectares with an anriual
production of 273.7 thousand tones, giving average green fodder yicld of 508 kg per heclare, {Anonymous,
2003-04). In Pakistan at least 50% of the irrigated and 25% of the ruinfed mitlel nrea is harvested exclusively for
fadder before the grains are formed. The lower yield of millel in Pakistan is mainly due to fack of improve
varieties and growing crop on marginal land and as rainfed crop because it is considered as hardy plant. Using
improved varieties can increase three-fold preen fodder and thus could feed double the number of animuls per
unit area compae to traditional fodder crops (Haqqani e af, 2003).

According to Andrews and Kumur (1992), miliet has many advanlages lor cultivation due 1o s
resistance to drought and heat and requires only o short growing season. Millet has great potential of developing
fo an exccllont feed and forage crop cultivation (Andrew and Kumar, 1992) provided that attention is given to
introduction of improved varicties, approprinte production technology including proper irrigation (o increase
yield per unit arca. The potential advantape of millet is that it can be sown as late as June und hence may
produce a satislactory fodder yicld during the time when fodder is in short supply particutarly in period from
mid-to-late summer (Chaudhry, 1994).

In order to meet the growing demand of green fodder for live-stock, it is essential to introduce high
fodder yielding varicties of millet, as signilicant variation in yield of various verities have been reported in
literature. Cultivars vary considerably in (heir growth habits and yicld (Chot et al., 1988; Yrejowda, 1990;
Akmal ef af., 1992; Nacem et af., 1993). Byregowda (1990) observed a fresh fodder yield of 16 to 22 t ha'!
comparing 13 millet genotypes. Nacem er al.. (2002) reponted as high s 73 -82 tons ha™! fresh fodder yicld in

nly because of plant height, number of
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SEED PRIMING IN ZN SOLUTIONS ENHANC]ES EMERGENCE AND YIELD OF
CHICKPEA )

;
Muhammad Arit', Muhammad Wagqas', Fazal Munsif, Abid AL, Zahid Hussain®, Nasrullah Khan®
and Abudul Samad’
'Department of Agronony, Khyber Paklitoon Kinvan, Pakistan
‘A gricultural Research Instinue Tarnab, Peshawar, Khyber Pakhtoon Khwan, Palk
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ABSTRACT

- order 1o study the effect of zine priming on chickpea, an experiment wi
Agricubtural University Peshiswar during Rabi 2002-2003, The ex
replications. e seeds of chickpen varicty ‘Karak-1"

us conducted at Agriculiinal Research Farm of NWEP

periment was laid out in Randomized Complele Black design with Tour

were primed in water as well ns 0.05% and 0 075% Zn solutions, Dry secds (non

" primed) were used as control treatment, A plot size of 15 m by 4 m with row to row distance of 30 ¢ was nsed, Analysis of the data
indicaled thal seed priming with Zn siguificantly improved sceds emergence, grain yicld and biological yield of chickpea. Seeds primed in

0.05% Zn solution resulted in highest emergence, grain nnd biological yields of chickpen. In conclusion it can be recommended that sved

priming in Zn solutions does improve the seed emeegence, grein yield and biolagicnl yieid of chickpea crop,

: . . 4
Keywords: Chickpea, Zinc, Boron, sced priming, emergence, grain and biological yield.

INTRODUCTION

Chickpea (Cicer arietinum L.), commonly known as gram, is (he {ifih

after soybean, groundnut, dry bean and pea. 1 is the major pulse crop with respect o consumption and cultivated
area in Pakistan. The annual production varied from 767.1 to 397 thousand tons due to Nuctuation in its
during 1997-98 (o 2000-01, respectively (Anonymous,
influence on the stand establishment and crop yield.

most important legume crop in the world,

productivity
2001). Sced quality (viability and vigor) has got profound
Healthy plant with well developed ool system can more
effectively mobilize limiting nutrients (rom the soil and can better withstand adverse conditions (c.g. dry spells),
Vigorous carly scedling growth has been shown 1o be associated with higher yield (Harris ef af., 2000
seeds can be improved by techniques generally known
germination (Meydecker el af.,
slorage moisture

). The vigor of
as seed priming, which enhances the speed and uniformity of
1975). Seed priming comprises the soaking ol seed in walter and drying buck to the
suntil use. On-farm seed priming is a simple. low-cost, and risl
successful in improving emerpence, seedling vigor and yield in a ran
1999: 2001: Park et af., 1999; Mussi er al., 2001)

Crop production is also aflected by soils delicient in P and Zn (Ryan, 1997). Especially during the early growth
stages, lack of P and Zn retards seedling prowth, rendering the young pluntlets sensitive to the lrequently
encountered dry spells (Jones and Wahbi, 1992). Rapid establishment of healthy seedlings and an adequale supply
of P and-Zn are prerogative to reduce the risk of crop failure (Brown er al.,
proposed as a novel téchnique that combines tlic positive effeets of seed priming with an improved nutrient supply
(Al- Mudaris and Jutzi, 1999). In nutrient priming, seeds are pretreated (primed)
nutrients, ins tead of being soaked simply in water,
solutions belore sowing.

K-less technology (hat has been
ge of crops, including legumes (Harris ef al.,

in solutions containing the deficient
This alternative approach involves soaking seeds in dilute

1t is now well established that ‘on-fann® sead priming with water alone is

effective in substantially increasing
yields of chickpea (1M

arris et al., 1999 Mussa ¢f of., 2001) and wheat (Harris e aof., 2001) in South Asia,
several advantages of using seed priming; micronutrients hdcquaicly supplicd to the sceds
zine to the soil is avoided as cach seed is exposed (o the nutrient, uptake
likely to be dess in magnitude than that lor soil
priming. The instant research experiment was therefore conducted with-the aim.to evatuate the effect of seeds primed
in Zn solutions on sceds emerpence and yield of chickpea crop.

There arc
L uneven application of

application, Conversely, the risk ol xicily may be increased by

"1987). Nutrient priming has been -

is goaranteed, nd the amounts required are.
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EFFECT OF VARIOUS TILLAGE METHODS AND MNITROGEN
MANAGEMENT ON WEEDS AND MAIZE PERFORMANCE

Kawsar Ali', Shad Khan Khalil, Zahid Hussain? Fazal Munsif?,
Iftikhar ud din?, Muhammad Waqas® and Wagma®*

ABSTRACT

Weeds are the major source of yield Joss™in maize crop. To
investigate the effect of different tillage practices and nitrogen (N)
Mmanagement techniqués, an experiment was conducted at Agricultural
Research Farm, Khyber Pakhtunkhwa Agricultural University Peshawar,
Pakistan during summer 2010. The experiment was laid out in
randomized complete block design with split plot arrangement having
three replications. The experiment: consisted of 10 fertilizer treatments
i.e. control, sole nitrogen, farm ‘yard manure (FYM), poultry manure
(PM), 75% N (mineral) + 25% FYM, 50% mineral N + 50% FYMm, 25 %

mineral N + 75% FYM, 75% N + 25% PM, 50% mineral N + 50% PM,
and 25% mineral N + 75%

PM; and three tillage practices viz. reduced
tillage (RT), conventional tilage (CT) and deep tillage (DT). Maize
variety “Azam” was sown with a plot size of 4.5m x 5m for each
experimental unit. Tillage practices were kept in main plots while N
treatments were aliotted to the sub plots. Tillage practices and N
management significantly affected weed density, fresh and dry weed
biomass and yield components of maize. Weed density and fresh and dry
weed biomass were significantly higher for RT followed by CT and DT, .
Application of half mineral N and half PM produced the highest thousand
grain weight, grain yield and biological yield of maize. In contrary, half
mineral N + half PM resulted in lowest weed density, fresh weed biomass
and dry weed biomass. Tillage also influenced vyield and yield
components of maize as highest thousand grain weight, grain yield and
biological yield was produced by CT. It was concluded that management

of organic and inorganic N application and CT has a beneficial effect on
weed control and maize yield. '

Key words: Maize, nitrogen, tillage, weeds, yield, Zea mays L.

INTRODUCTION :

Maize (Zea mays L.) is a multipurpose crop that provides food
for human and feed for animals especially poultry and livestock. It is a
rich” source of raw material for the industries where it is being

extensively used for the preparation of dextrose, syrup and flakes
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Endophylic fungi are litde known for their role in Keywords: Penicillium minioluteum, soybean plant growlh,
gibberellins (GAs) synthesis and abiotic stress resistance phylohormones, salt stress, daidzein, genistein

in crop plants. We isolated 10 endophytes from the roots
of field-grown soybean and screened their culture fitrates
(CT) on the GAs biosynthesis mutani rice line - Haito-C. CF
bioassay showed that endophyte GMIH-1B significantty
promoted the growth of Wauito-C compared with controls.
GMH-18 was identified as Penicilliun minioluteum LHLOY
on the basis ol ITS regions rDNA sequence homology and
phylogenctic analyses. GC/MS-SIM analysis of CI of 2
wiiniofuteinm vevealed the presence of bivactive GAy and
GA, In endophyte—soybean plant intevaction, P minioluten
association significantly promoted growth characteristics
{shoot length, shoot fresh and dry biomasses, chlorophyil
content, and leaf area) and nitrogen assimilation, with and
without sodium chloride (NaCl)-induced salinity (70 and
140 mDM) stress, as compared with control. Field-emission
seanning electron microcopy showed active colonization
of endophyte with host plants Lefore and after stress
freatments. In response to salinity stress, low endogenous
abscisic acid and high salicylic acid accumulation in
endophyte-associated plants clucidated the stress mitigation
by P miniolutenm. The endophytic fungal symbiosis of
I mminioluterin also increased the daidzein and genistein
contents in the soybean as compared with control plants,
under salt stress. Thus, P minioluteum ameliornted the
adverse effcets of abiotic salinity stress and rescued soybean
plant growth by influencing biosynthesis of the plant’s

live inside roots or tissues of the host plants without
causing any disease symptoms or injury {4, 16, 33, 42].
These poorly known fungi represent a rove of uhexplored
- biodiversity and are a frequently overlooked component of
forest | S}uand crop ccologies. In mutualistic mode, endophytic
fungi increase plant fitness by dissuading her bivory and
pathogenic altacks while also facilitating plant growth
through nutrients uptake, waler use efficiency, and cur tailing
. of environmental stresses {6, 9, 38, 42, 52]. The cnclophytrc
~ fungi, in return, obtain access to the host plant’s nutrients
" and dissemination to the next generation (e.g., members of
Clavicipitaceous and Dikarya) [4, 24]. Lndophytzc fungi
producc a wide array of biochemically important metabolites.
Among these, endophytlc fungi have been reported for
synthesis of various plant hormones such as gibberelling
(GAs) reported by Khan er al. [26,27], Khan er al. [28),
and Hamayun er al. {18, 19]. Currently, 136 GAs have
been identified, and more than two dozen fungi, pathogenic
and nonpathogenic, associated with plants and/or soil,
have been reported as GAs producers [1,7].
Salinity stress prevails throughout our agriculture lands
affecting crops and their productivity. With the human

population expanchng, food demands have been at a sturdy
hormones and flavonoids. rate and therefore, minimizing such stresses would be an
Corresponding auhor urgent issue to resolve,. Sall stress induces ionic and
hone: +82-33-050-5708; Fax: +82-53-958-6550: . osmotic imbalance inside plant cells. Accumulation of atwned
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Endophytic fungi, either ascomyceles or basidiomycetes,

osmolytes transduces signals (o aggrepate phytoharmones
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Exophiala sp. LHLO8 reprograms Cucumis sativus to higher
growth under abiotic stresses

Abdu! L. Khan®®", Muhammad Hamayun<!, Nadeem Ahmad®, Muhammad Waqas®, Sang-Mo Kang?,
Yoon-Ha Kim? and In-Jung Lee®”

*School of Applied Biosciences, Kyungpdok National University, Iaegu, Republic of Korea
®Depariment of Plant Sciences. Kohat University of Science & Teclinology, Kohat, Pakistan
‘Department of Botany, Abdul Wali Khan University, Mardlan, Pakistan
“Depariment of Botany, Islamia College University, Peshawar, Pakistan

Endophytic fungi are potential sources of secondary metabolites; however,
they are litile known for phytohormones secretion and ameliaration of plant
growth under abiotic stresses. We isolated a novel endophyte from the roots
of Cucumis sativus and identified it as a strain of Exophiala sp. by seqjuencing
internal transcribed spacer/large subunit rDNA and phylogenctic analysis.
Prior 10 identification, culwre filirte (CF) of Exophiala sp. has shown sig-
nificant growth promotion of Waito-C [a gibberelling (GAs)-deficient mutant
cultivar] and Dongjin-byeo {(normal GAs biosynthesis cultivar) rice secdlings.
CF analysis of Exophiala sp. showed the presence of physiologically active
GAs (CGA,, G/\j, CA4 and GA;7) and inactive GAs (GA;, Cf\u, GA!), G/\‘;’
and GAza). Exophiala sp. had higher GAs in its CF than wild-type strain
of Gibberella fujikuroi except GAy. Influence of Exophiala sp. was assessed
on cucumber plant’s growth and endogenous abscisic acid (ABA), salicylic
acid (5A) and bioactive GAs under salinity and drought stresses. Exophiala
sp.-treated plants have shown significantly higher growth and rescued the
host plants from siress promulgated water deficit, osmotic and cellular dam-
age. The aliered levels of stress-responsive ABA showed low level of stress
confined 0 endophyie-applied planis than control. Elevated levels of SA
and bioactive GAs (GA3 and GA4) in endophyte-associated plants sugpest

stress-modulating response toward salinity and drought. In conclusion, sym-

biotic relaiions between Exophiala and cucumber have reprogrammed the
host plant growth under abiotic stresses, thus indicating a possible threshold

role of endophytic fungi in stress alleviation. This study could be extended.

for improving agricultural: productivity under extreme  environmental
conditions.

Abbreviations ~ ABA, abscisic acid; sLastv, basic local alignment search tool for nucleotide: CF, culture filtrate; DDW,
double distilled water; DMRT, Duncan’s multiple range test; EL, electrolytic leakac
chromatography/mass spectrophotometry with selected ion monitoring; HPLC,
ITS, internal transcribed spacer; LSU, large subunit; MP, maximum parsimony; PD
glycol; RWC, relative water content; SA, salicylic acid: SDW., shoot dry weight; SF

je; GAs, gibberellins; GC/MS SIM, gas
high performance liquid chromatography:;
A, potato dextrose agar; PEG, polyethylene
W, shoot fresh weight.
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Endophytic Fungi Produce Gibberellins and Indoleacetic Acid
and Promotes Host-Plant Growth during Stress
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Abstract: We isolated and examined two endophytic fungi for their potential to secrete -
phytohormones viz. gibberellins (GAs) and indoleacetic acid (TAA) and mitigate abiotic
stresses like salinity and drought. The eqdophytk fungi P/-]oma glomerata LWL2 and
Penicillivm sp..LWL3 significantly promoted the shool and allied growth attributes of
GAs-deficient dwarl mutant Waito-C and Dongjin-beyo rice. Analysis of the pure cultures
of these endophytic fungi showed biologically active GAs (GAy, GA3, GA4 and GAy) in
various quantities. The cultures of . glomerata and Penicillium sp. also contained [AA.
The culture application and endophytic-association with host-cucumber plants slgnmcanlly
increased the plant biomass and related growth paramclers under sodium chloride and-
‘polyethylene glycol induced salinity and drought stress as compared to control plants. The
endophytic symbiosis resulted in significantly higher assimilation ol essential nutr mnts like
potassium, calcium and mdgnesium as compared (o control plants during sulmlly stress.

. Endophytic-association reduced the sodium toxlc:ly and promoted the host- beneht ratio in
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~ Assessment of endophytic fungi culturat filtrate on
' soybean seed germination
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Soybean seeds have high amount of isoflavones but its germination is often confronted with a variety
: of environmental problems resulting in low germination rate and growth. To overcome this in eco-
friendly manner, we investigated the influence of cultural filtrate (CF) of gibberellins-producing -
: endophytic ‘fungi on soybean seed germination. Three endophytic fungi namely: Chrysosporium
; pseudomerdarium, Aspergillus fumigatus and Paecilomyces sp. were previously isolated from the roots
of soybean plants, The culture filtrate application of the three endophyte resulted in significantly higher
rate of soybean seed germination, germination percentage, relative séed germination percentage, peak
value, germination vaiue, shoot and root length, germination index and vigour i ndex. Among the
endophytes, A. fumigatus significantly increased the rate of germination, shoot and root length and-
vigour index. Same trend was noted in germination percentage and relative seed germination
percentage for ail the endophytic fungi. However, C. pseudomerdarium was the only one that enhanced
germination index. The enhanced soybean seed- germination by endophytes can be used for seed
priming and hence improved crop plant growth under extreme environmental conditions.

Key words: Chrysbsporfum pseudomerdarium, As

pergillus fumigatus, Paecilomyces sp., soybean, seed
germination,

. INTRODUCTION

- Soybean (Glycine max L. Merr.)) is considered as an
“important source of vegetable protein and oil (Moussa,
; 2004). High yield in annual crops depends on rapid and
uniform field emergence- of their seeds (Parera and
Cantliffe, 1994; Subedi and Ma, 20095; Yari et al., 2010). -
Germination of seed start with the uptake of waler by the
‘inactive dry seed and cease with the protrusion of the use of plant hormones such as Gibbereilins for seed
_embryonic axis and sign of radical formation (Bewley, driml’ng (Wallace and Elizabeth, 2 000: Debeaujon and
: 1997). In agricultural ecosystem, early seed germination Koornneef, 2000; Grappin et al, 2000). Among
phytohormones, gibberellic acid (GA) are mostly respon- -

. sible for celf division and elongation, activation of embryo,
weakening of endosperm layer and mobilization of

set trend for seedling performance and ultimately proper
plant establishment (Weitbrecht et al., 2011). To obtain
better seeds germination and afterward improved plant
growth, studies have elucidated the seed priming with
plant growth regulators as reported by Wen et al. (2009)
and Weihong (2004). There are some studies suggesting

. - - — ) endosperm food reserves are its prominent action. In most
Correspondmg author. E-mail: ijlee@knu.ac.kr. Tel: + 82-53. species during seed development, GA - biosynthesis
950-5708. Fax: + 82-53-958-6880, i PR : . oo

i ) results in build up and storage of biocactive GAs or
Abbreviation: CF, Cultural fitrate. . . precursors of inactive  GAs (Groot and Karssen,

.1987; Toyomasu et- al., 1998: Kamiya and Garcia-
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Mutualistic association of Paecilomyces Jormosus LHIL10
offers thermotolerance to Cucumis sativis
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Abstract  We investigated in this study the influence
of an endophytic fungus, Paecilomyces formosus
LHLI10, on the thermotolerance of cucumber (Cuc-
umis sativies) upon exposure to high (38°C) and low
(8°C) temperature stresses. The resulls showed that
endophyte-inoculated plants had significantly higher
plant growth attributes under high-temperature stress.
However, they were cither low or insignilicant in
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non-inoculated control and inoculated plants with §°C
treatments. Lower stnéss—promulgaled water deficit
and cellular membrane damage were obscrved in
endophyte-treated plants after 38°C treatment than in
control plants under 8°C swess. Total polyphenol,
reduced glutathione, and lipid peroxidalion activities
were reduced in endophyle-associated plants after
exposure o 38°C as compared with control and
8°C-treated plants. The concentration of saturated
fatty acids (palmitic-C16:0; stearic-C18:0) was lower
inendophyte-treated plants with or without low-
temperature stress, but after 8°C treatment increased
compared  with controls. Unsaturated fatty acids

(oleic-C18:1; linoleic-C18:2: linolenic-C18:3 3 acids) ..

were similar at normal conditions; however, al 38°C,
C18:2 und CI18:3 ‘were decreased, and C18:1 was
increased in endophyte-treated plants compared with

controls, while the inverse relationship was found al

8°C. Low levels of abscisic acid in P, Jormosus-
associated plants after 38°C wreatments revealed stress
tolerance compared with control and 8°G-reated
plants. In contrast, salicylic acid was pronounced in
endophyte-treated plants after low-temperature stress
as compared Lo other treatments. The results provide
evidence that the response (0 P. formosus association
was beneficial at normal growth emperature and had
varying cffects in fesponse to temperature stress.

Keywords  Paccilomyces formosus LHLIO - -
Thermotolerance - Cucumber plant growth - Abscisic
acid and salicylic acid - 'Fally acids and antioxidants
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SILICON TREATMENT TO RICE (ORYZA SATIVA L. ¢v ‘GOPUMBYEQ’) PLANTS
DURING DIFFERENT GROWTH PERIODS AND ITS EFFECTS
ON GROWTH AND GRAIN YIELD
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MUHAMMAD WAQAS', MUHAMMAD KAMRAN' AND IN-JUNG LEE'*
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Abstract

Silicon (Si) has been considered a beneticial clement lor plant growth, We have assessed the effects of Si applicition on
rice (Qrvza sativa 1.) growth and its grain yield ut field level. For this, we perlormed two experiments. ln experiment 1, we
applicd Si of thrée diflerent concentrations (liguid Si-10, 25 and 36%) 1o (he seedbed of rice belure transplantation into
paddy ficld. The results of this experiment showed that Si application (o rice seedbeds did not aflected the rice phant height
and shoot lresh weight but ils application significantly increased the pushing resistance of rice plamts from 12.2~16.7% as
compared with water applied contro! plunts, The lodging index of St tremted rice plants significanly decreased {(13.7% on
LS-25) as compared with control, Similarty, Si treated plants had signilicantly higher yield, Upon Si teatment (LS-36), the
grain yield per 10 acre and panicles per plant were 15.1% and 6.3% higher than the water reated contral plants respectively.
The best concentralion (LS-36%) revealed in the (irst experiment was [ofiar upplicd at 10 days before heading stuge, initial
tilling stage and panicle initiation stage to the rice leaves and we observed that shoot biomass was not significantly dilferent
between control and Si treated plants. However, significantly higher pushing resistance (10.5%~13.8%) and plant height
(12.2%~16.7%) were observed while fower lodging index (7.6~7.8%) was recorded for Si treated plants as compared to
control plants. Similarly, Si application increxised the number of panicles per plant as well as the grain yield per 10 acre as

compared to control. Tn conclusion, the Si applicstion can si

time with feasible concentration.

Introduction

In Asia, rice is one of the three most impartant food

crops. Especially, in the vast monsoonal arcas ol tropical

Asia, rice gives the highest lood-staple cereal yield from a
fixed land area of arable hund (Datta, 1986; Koster ef al.,
2009). Rice (Oryza sativa L.} is classilied n typical
monocotyledon plant and also separated as sensi-aquatic
plant because ol its growing at both the seedling nnd adult
stages (Kende ¢r al, 1998). Rice is known (o nccumulale
high amount of silicon approximately 10% of its dry
weight (Epstein, 1994, 1999). Silicon (Si) is second
abundant element in soil and is an essential clement for
animals and has been implicated in oplimal bone and
connective tissue growth and development in the human
body (Mitani esr al, 2008). In higher plmts, Si is
consumed from the rhizosphere through root in the form
of Si(OH), and SiO, while its uptake and accumulation
varies greatly.among dillerent plant species (Kim et al.,
2011; Parveen & Hussain, 2008; Takahashi ef o/, 1990).
Through recent studies, uptake and wtansport of Si in
plants have revealed by two ways i.c., (i) from apoplast
into symplast and (i1} loading ol Si into xylem (Mattori ef

al., 2008). Rice has both types ol transporter, and their

high activity allows rice Lo take up considerable amounts
of silicon from soil solution {Hattori es af,, 200%: Mitani
& Ma, 2005). Alter Si uplake in plunts. Si hos various
physiological actions to plants in its regulation of biotic
and abiotic stresses, -

Numecrous studies have elucidated its beneficial
effects on plant growth and development under biotic
{diseased and pests) and abiolic stresses (salinity, metal
toxicity, drought, radiation damage, nutrient imbalances,

gnificantly regulate plant growth and yield if applied at proper

high temperature, licezing, cte.) conditions (Kim ef al.,
2011). Si has many eflect which Si improve cell wail’
thickness below the cuticle and it also improves leaf angle,
making leaves more erect, thus reducing scll-shading,
especially under high nitrogen rute (Mauad er af., 2003).
Si treatment has acted as ellective improvements ol leaf
water stalus by decreasing excess  transpiration  vig
modification ol stomatal action and reduction in cuticular
transpiration during nbiotic stress conditions (Agarie et al.,
1999: Hattori et al, 2008; Matoh er al., 1991). The
benelicial effect of Si” upplication other than rice plants
has also been reported. Studies have revealed that Si is a
beneficial element to higher plants, - particularly for
ng'asscs and various cultivated crops like rice, wheat,
tomato, cucumber (Ahmed er of., 2011; Chen e/ al, 2011,
Epstein, 1994, 1999; Hamayun e al., 2010; Hauori es al.,
2005; Kim er af., 20115 Liang e 'al., 1996, 1999, 2002;
Parveen & Ashraf, 2010). In last decade or so, various
sludies have revealed the mitigating role of Si under
various biotic {plant diseases and pests) and abiotic
stresses (heavy metals, drought and salinity) to crop
plants (Ahmed er af, 2011; Chen et al., 20113 Lpsiein,
1994, 1999; Hamayun e al., 2010; Hattori er al., 2005;
Liang e al.. 1996, 1999, 2002; Parveen & Ashraf, 2010).
In mitigation ol abiotic stress, according to many rescarch
reports, Si has benelicial clfects to be applied during
cultivalion ol rice (Anda et af., 2002; Savant ef al., 1997,
Yoshida ef al., 1962), However, few reports also suggest
that applying Si-containing fertilizers to paddy ficlds can
suppress both leal and panicle blast in irrigated rice
(Datnolf.er al, (991, Scebold ef al, 2000). Further
studics wre needed at field levels to elucidate the eficets
on the economically important agronomics. The effects of



mailto:ijlee@knn.ac.kr

Biol Fertil Soils (2012) 48:519-520
DOL 10.1007/500374-011-0649-y

Exophiala sp.LHL08 association gives heat

stress tolerance

by avoiding oxidative damage to cucumber plants
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Abstract Exophiala sp. LHLOS, a gibberellin-producing
strain, was investipated to assess its cffecls on cucumber
plant growth and heat (40°C) stress tolerance. The results
ceveal that Exophiala sp. associated plants had significantly
higher plant growlh attributes (shoot length, plant biomass,
chlorophyll contents, und leaf arca) than control under heat
stress. Endophytic association helped the plants to obtain
adequate walter to reduce the lcaf electrolytic leakape under
stress. High-lemperature-induced oxidative stress was less
pronounced in Exophiala sp. associated plants as shown by
enhanced levels of total polyphenol and reduced activities of
glutathione, superoxide anion, and lipid peroxidaution. To
folerate heat stress and rescuc plant growth, the cndophyte
association significantly increased catalase and peroxidase
activities of the host plants as comparcd to control plants.
Contents of palmitic, stearic, oleic, and a-linolenic were
significantly decreased in the Exophiala sp.-inoculated
plants than control plants under heat stress. Contents of
flavonoids like genistein and daidzein were produced in

Electronie supplementary material The online version of this article
(ot 10.1007/$00374-011-0649-y) contains supplementary maierial,
which is available to authorized uscrs.
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higher quantities, while glycilein content was almost same
in endophyte-associated plants under heat stress than control
plants. Conlrarily, stress-responsive endogenous abscisic
acid and jasmonic acid were significantly activated in non-
inoculated control treatments as compared to endophyte-
inoculated plants uncer hent stress. The hmlmp of the study

reveal that association of Evophiala sp, with cucumber host

plants can modulate heat stress by influencing phyuolouca[
and biochemical contents of plants under heal stress.

Keywords Exophiala sp.LHLOS - Heat stress -
Phytohormones - Isoflavonoids - Fatty acids - Oxidative stress

Introduction

Crop yicld is often limited by cxtreme environmental con-
ditions. Both high and low temperature can bring changes
ranging from ionic/osmotic levels to phytoharmonal and
secondary metabolites (Wahid ct al. 2007). Heat stress can
(1) damage mitochondria and chloroplasts, (2) reduce water
use cfficiency, (3) decrease photosynthesis, and (4) decrease
nutrients uptake while disrupting cellular structures (Wahid
et al. 2007). High temperature can induce the synthesis of
reactive oxygen species (ROS) such as supcmxicle radical,
hydrogen peroxide, hydroxyl radical, clc, Reactive oxygen
species can be a signaling molecule, but their uncontrolled
production can negatively affect the celiular apparatus (Imet
al. 2009; Zinn et al. 2010). To avoid oxidativc damage, plants
adapt de novo synthesis of compatible solutcs acting as ROS
scavenger. These scavengers include reduced glutathione
(GSH), malondialdehyde (MDA), total polyphenols, catalase
(CAT), peroxidase (POD), polyphenol oxidase (PPO), ctc.
These scavengers stabilizes subcellular structures and buffers
cellular redox potential under stress conditions (Wahid et ul,

@ Spring‘cr




Pak. J. Bot., 44(5); 1601-1607, 2012,

ROLE OF ENDOPHYTE CHAETOMIUM GLOBOSUM LK4 IN GROWTH OF CAPSICUM
ANNUUM BY PRODUCION OF GIBBERELLINS AND INDOLE ACETIC ACID
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Abstract

Endophytic fungi represent o trove of wnexplored natural source of plant horivones like

acetic acid (TAA). In present study, we isolated cight endophytes from the routs ol drou
amnam 1) plants. To assess phytohormonés secreling potential, culture filvates (CFy of en
biosynthesis mutant Wairo-C rice. Endophyte CAC-1G significa
biomass of Wairo-C rice scedlings as compared with CF of Fusarium fi
as strain of Chaeromsinm globosum LK4 by scquencing internal trans

gibberelting (GAs) and indofe-
BhL stiessed pepper (Capsicum
dophyics were sereened on GAs
ntly promoled the shoot growth, chlorophyll content and
yikuroi and distilled water. CAC-1G was identificd
ceribed spacer regions and phylogenetic analysis of

similar sequences. The CF analysis of' C. globosum showed the presence of GAs (GA, 0.67+0.13 ng/mt; GA, 21.8£1.2
ng/ml, GAy 0.5140.11 ng/ml; GA313.440.41 ngiinl; GAgg 1.11£0.2 np/ml) and 1AA (16.71+1.42 ug/ml). The CF of C

globosum had higher GA,, GA |, and GAy, than the CF of F.
applied 1o the host-pepper plants. The results revealed significa

and leaf area as compared to fungal-free medium

Introduction

Endophytic  fungi live asymptomatically  within
plant tissues have been found in almost all plant species
(Saikkonen er al., 1998; Schulz & Boyle, 2005). These
poorly known fungi represent a trove of unexplored
biodiversity, and a frequently overtooked component of
forest (Reinhardt, 2007; Arnold, 2008) and crop ccology
(Khan er al,, 2011a), The endophyte-host interaction is
nutualistic or neutral and may differ among hosts and
on the basis of environmental conditions (Saikkonen ¢f
al.. 1998; Faeth & Fagan, 2002). Endophylic fungi draw
three basic benefits from the host plants: nourishment,
physical protection and adversitics reproduction e.g.
members of Clavicipituceous und Dikarya (Myde &
Soyteng, 2008). In rcturn, the host plantis benelited by
the endophyte through production ol metabolites [(e.g.
alkaloids, antibiotics, or toxing, growth regulators
(Schulz & Boyle 2005, Khan er af.. 20| )], nutrient
compasition inside tissucs, plant hormonal balance,
chemical - composition of root exudates, physical
modification of soil, discase resistance and pratection
against external calamities (Waller ¢ al., 2005, Rahman
& Saiga, 2005: Oses et al., 2008).

These endophytes have been found as 2 novel souree of

various kinds of bioactive secondary metabolites (Schulz ef
al., 2002). However, there are fow reports available about the
endophytes  secreting  phytohormones  like gibberelfing
(GAs), auxin ele. I'reviously, some endophytic fungal strains
were seported 1o produce a variety of physiologically active
and inaclive GAs. This includes;  Fusarium Sijikuroi,
Sphaceloma manihoticola  (Bomke er  af, 2008)
Phacosphaeria sp. L487 (Kawaide, 2006), Phavosphaeria
sp., Newrospora crassa (Rademacher 1994),  Sesaoum
indieum  (Choi et al., 2005),  Cladosporium sp. MH-6

yikuroi. The CF containing propaguics of C. globosim was
ntly higher shoot growih, chlorophyll content, plant biomass

and water applied plants. The present results of . globosim can be
reciprocated for improved plant growth and yield al field levels.

(Hamayun ef al., 2010), Aspergillus fiumigatus (Khan ef af,,’
20118)  Penicitlinm  funiculosum (Khan er al., 2011b),
Exophiala sp. LHLO8 (Khan er al., 2011¢), and Curvudaria
proiuberata cte. - These phytohormones producing
endophytes have been also reported to play essential role in
crop plant growlr and metabolism. However, there is liule
information available on endophytes isolated from extreme
environmental conditions,

Chilli pepper (Capsicum annuum L.) is an important
vegetable as well as spice crop, used worldwide for
domestic and commercial purposes. They are rich source
of antioxidants, vitamin C, pro-vitamin A, E, and B
{Bosland & Votava,- 1999). Pepper is regarded as a
sensitive to salinily and drought (Kanber e/ al,, 1992),
With expanding human poputation, food demands have
been at swirdy rae and therelore, maintaining plant
growth is crucial for crop yield. Symbiosis ol such
endophytic fungi offers advantages to host plants. in
transport and assimilation biochemicals necessary  for
plant growth and counteract biotic and abiotic stresscs
(Schulz & Boyle, 2005 Waller ey al., 2005; Reinhardl,
2007, Khan er af, 201tabe; Davitl er al, 2011,
Previously, three different endophytic fungal strains
(Aspergilius favus, Contiothyrium sp., and Nigrosporu sp.)
were isolated from pepper plant which improved plan
growth and protected plants against pathogenic aitack.
However, we failed to find any report of phytohormones
producing endophytic fungi from the isolated from pepper
plants.  GA-producing fungal endophytes might have
potential to increase crop yields due (o increasing concern

about the excessive use of fertilizers i agricultural and

the subsequent negative cffect on the environment. In
present work, we aimed o jsolate phytohormones
producing bioaclive endophytic fungal strain from the
roots of drought stressed pepper plants. We screened the
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Abstract: We isolated and identificd a gibberellin-producing

Burkholderia sp. KCTC
11096 from agricultural field soils.

The culture filtrate of -plant growth promoting
rhizobacteria (PGPR) significantly increased the germination and growth of lettuce and
Chinese cabbage ‘seeds. The ethyl acclate extract ';of the PGPR culture showed significantly
higher rate of lettuce seed germination and gr'c}wth as compared to the distille_d'water
treated control. The ethyl acetate fraction iljf the Burkholderia sp.
bioassay-guided isolation and we obtained for the first time from
plant growth promoting compound rhizonin A'(l), which
and MS techniques. Application of v

was subjected to
a Burkholderia sp. the )
was -characterized through NMR

arious concentrations of 1 significantly promoted the
lettuce seed germination as compared to control,

Keyword: Burkholderia sp. KCTC| l()96;ﬁ'hi20nin A; growth promotion; lettuce seed
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Abstract: The present study was aimed to isolate bioactive metabolites produced by a
fungal endophyte from Helianthus annuus, Capsicum anmuum, and Cucumis sativus and to-
assess their role in seed germination. Culture filtrate of the endophyte HA- B from
H. annuus was significantly inhibitory towards the ¢ germination and growth of lettuce seeds.
HA-3B was identified as Cladosporium  cladosporioides. LWLS lhroug,h molecular
techniques. Different concentrations (100, 500 and 1000 ppm) of the ethyl acetate extract
obtained from the culture inhibited the lettuce seed germination. The extract was subjected
to column chromatography and a bioassay- -guided isolation method, which yiclded
compounds 1, 2 and an oily fraction. The oily fraction, sub;ected to fractionation and
spectroscopic techniques, resulted in the identification of 31 different constituents.
Compounds 1 and 2 were identified and charaéterized through MS and NMR Spectroscopic |
techniques as benzoic acid. The bioassay results showed that this compound signi anlly '
inhibited the growth and germination of lettuce seeds. In conclus&on messmE the role of
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Fungal endophyte Penicillium janthinellum ‘LKS nmprovcs growth
of ABA-deficient tomato undcr salinity
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Sang-Mo Kang - Syed Abdullah Gilani * Muhanmunad Hannyun ‘

Jae-Ho Shin - Muhammad Kamran * Ahmed Al-Harrasi |

Muhammad Adnan - In-Jung Lee
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Abstract  An endophytic fungus was isolated lrom the
roots of tomato (Solanum lycopersicum Mill) and identified
as Penicillium janthinellwn LKS. The culture filtrate (CF)
of #. jandhinellum significantly increased the shoot length
of gibberelling (GAs) deficient mutant waito-¢ and normal
Dongjin-beyo rice seedlings as compared to control, The
CFof P. janthinellum contained GAs (GAs, GA., GA- and
GA ). To assess endophyle-growth promoting and stress-
wicrance potential, the CF ulong with the propagules of
ndophyte was applicd 1o tomato-host and abscisic acid
ABA)-delicient mutant Sitiens plants under sodivm chlo-
fde (NaCl) induced salinity stress. Siviens plants had
retarded growth under. normal and salinity stress however
s growth was mwuch improved during . janthinellune-
association. The endophyte inoculation reduced the mem-
lrane injury by decreasing lipid peroxidation as compared

Electronic supplementary material  The online version of this
wticle (doi:10.1007/511274-013-1378-1) contains supplementary
arerial, which is available to autharized users.
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to non-inoculated control -under salinity. Endophyle-asso-
ciated Sitiens. plants have significantly higher catulase,
“peroxidase and glutathione activities us compared (o con-
trol. Endophyte-infected host and Sitiens plants had .low
level of sodium ion toxicity and high calcium contents in
its root as compared to control. . Janthinetlun LKS helped
the Sitiens plants (0 synthesis significantly higher ABA and
reduccd the level of Jasmonic acid o modulate stress
responscs. The results suggest that endophytes-association
can resist salinity stress by producing gibberelling and
activating defensive mechanisms of host and Sitieny plants
to achicve improved growth,

Keywords  Solanum lycopersicum - Sitiens -
Endophytism - Abscisic acid - Salinity

Introduction

Salinity has devaslative eflects on crop plant’s growth and
yields. An estimated 20 % of world arable and approxi-
mately half of the irrigated agricultural fands arénffected
by salinity (Suiram and Tyagi 2004). Salinity causes pro-
duction of various reactive oxygen species (ROS) like
hydrogen peroxide and hydroxy!l radicals etc. which can
negatively affect the cellular Funclions. To counteract ROS
production, plant adopts 'a defensive strategy by recruiting

various antioxidants and relatcd enzymes to minimize
cellular toxicity (Mittler et al. 2004). Reduced glutathione
(GSH), tocopherols, lipid peroxidation like melondialde-
hyde (MDA), peroxidase (POD), catalase (CAT) and pol-
yphenol oxidase (PPO) eic. can play an cssential role in
cradicating radicals from cell and convert them into stable
byproducts (Mit:lzr et al. 2004). Furthermore, the plants
respond (o stress by signal wransductions of plant hormones

a. Si:n‘in)jcr
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Co-synergism of endophyte Penicillium resedanum
LK6 with salicylic acid helped Capsicum annuum.
in biomass recovery and osmotic stress mitigation

Abdul Latif Khan'?3, Muhammad Wagas?, Muhammad Hamayun®, Ahmed Al-Harr
and In-Jung Lee? .

asi', Ahmed Al-Rawahi'

Abstract

acid (SA) and symbiosis of ¢

resedanum LK6) infected plants not only incre:
biomass recovery of pepper

as compared to endophyte and SA-treated o

production in drought prone lands.

Keywords:
annuum L

Background: Waler-deficiency adversely affecis crop growth by
cellular level. To mitigate such stresstul avents, il was aimed to
ndophytic fungus with Capsicum onnuum L {(pepper)
Results: The findings of the study showed that exogenous SA (10¢ M)

ased the shoot length and chlorophyll content but

plants under polyethylene glycol {(15%) induced osmotic stress (2,4 and 8 days).
Endophyte-infected plants had low cellutar injury and higih photosyr

rate of endophyte in the host-plant roots. Endophyte and SA, in co
increasing the total polyphenol, reduce glutathione, catalase, peroxidase
control plants, Osmotic stress pronounced the lipid peroxidation and suj
ants. The endogenous SA contents were gi
plants treated with endophyte and SA under OsMotic stress as compared [o control,

Conclusion: Endophytic fungal symbiosis and exogenous SA application can help the pl
effects of osmotic stress by decreasing losses in biomass as compared to non-inoculated
suggest that SA application positively impact microbial colonization while in. combin
growth under various intervals of drought stress, Such symbiotic strategy can be use

Penicillium resedanum LK6, Osmotic stress, Salicylic acid, Antioxidants, Biomass recovery,

generaling reactive oxygen species (ROS) at .
investigale the co-synergism of exogenous salicylic
application o enclophyte (Peniciflium

also improved the

thesis rate. SA also enhanced the colorization
mbination, reduced the production of ROS by
and polyphenol oxidase as compared to
peroxide anions formation in control plants
gnificantly higher in pepper

ants to relieve the adverse
plants. These findings
ation, it reprograms the plant
ful for expanding agriculture

Capsicum

Background ,
Water-deficient or drought stress conditions can drastic-
ally hinder the crop growth and yield. Exposure to
extreme conditions brings changes inside plant tissues at
ionic/fosmotic, phytohormonal and secondary metabolites
levels [1]. Continuous waves of drought cause a0 imbalance
in the esmotic potential of the plant tissues, thus, inducing
the synthesis of reactive oxygen species (ROS) {2). To
maintain the cellular redox potential and buffer the

’ Correspoﬁé_e-r;ée:-:ji‘ ORLAGKF
S¢hool of Applied Biosciences, Kyungpook National University, Daequ,
Republic of Korea
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negative effects of ROS, plant produce antioxidants
like reduced glutathione (GSH), total polyphenals, -
catalase (CAT), peroxidase (POD) and polyphenol
oxidase (PPO) etc [3]. Plants tend to accumulate higher

* antioxidants to avoid cellular damage. Additionally, the

plant hormonal apparatus is activated to transduce stress
signals during altered osmotic potential. Endogeénous

salicylic acid (SA) is known to develop defence-

related responses during biotic stress {4,5] while ex-
vgenous application of SA has mostly showed abiotic
stress tolerance for example, heat stress. in mustard
{61, chilling in maize (7], salinity in wheat [8) and
drought in wheat and sunflower (9,10). Exogenous
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; Abstract  Bacterip of the genus Photorhabdus  are (lfnlm~r;/)acm."/'nceaa), symbiotically associated  with
i nematodes (/-/e/e/'oa'habdi/‘idae) symbiont  any highly  nematodes (/-/ere/'o/'/mbd/fi(/ac) (). The Photorhabeuy
; entomopathogenic in natyre, Present study was concerned  genus consigis of' 3 bacteriat species: /2 lumingscens, p
2 0 investigate the ellects of Photorhabdus feimperata temperar, and P asymbioticy (2). The first 2 species are
i MI021 and Photorhabdys luminescens TTQ] on plant nematode-symbiotic, while the third is 3 potential human
i morphology and physiology (‘Dongjin-beyo’ and ‘waito- pathogen (1). Photorhabeys ge

Yo A significant (»<0.05) incn

i

nome has islands for the
and it produces numerous
ous toxins, pathogenicity of
due to the production of
as ‘pyrrothins  known as
dole derivatjves (3). There
es including plant growth
mainly synthesized either
robes (bacteria and fungi)
late specific physiologicql
as division, elongation, and differentiation
Indole-3-acetic acid (LAA) is one of the mogt -
important members of auxin group which plays important
role in microbe-microbe and microbe-plant signaling,
Several recent reports indicate that 1A A can be a signaling
molecule in bacteria and therefore can have a direct effect |
on bacterial physialogy (7). 1t has been found that bacterja

i gh several pathways, byt mainly there
are 2 pathways, tryptophan dependent and tryptophan

independent for (he Production of [AA. The tryptophan

troduction . independent pathway  for (he biosynthesis of IAA g
] branched from indole-3-g1yceroIphosphate or indole (8,9).
{embers of the genus Photorhabeys Nutrients (macro and micro nutrients) play critical role
2:nbiotic, Grmn~negzuive,

in the plant growth and developments (10). Phosphorus is
one of the m

ease in the plant growth insecticida) toxin complexes

ant length, root length, biomass,  toxins (2-3). Beside the protein
were observed afier treatment  the bacteriy i thought to be
over indole-3-acetic acid (IAA) chemical compounds, such

acleria was confirmed by GC- xenorhabdins as welj as the in
1 through tryptophan independeny are bunch of indole derivatjv.
as confirmed in p femperata M1021 and P hormones, auxin(s), which are

ate solubilization capability was by plants themsejves or by mic

(4,5). Auxins are known to regu
responses, such
nd phosphate of cells (6),
acteria could be the
growth promotion,

attributes including total pl
ind chloropiy] contents
with culture extracts, More
production by respective p

MS analysis. IAA productioy
pathway w

K liquid medium with pH 7 at
842°C for 14 days. IAA production g
solubitization capability of these b
mtential factors for plant

% Keywords: Pholorhabdus, insecticiclal bacteria, Photorhabdus
2iperata M1021, Photorhabdus luminescens TT0!, G-

are nematode-
and bioluminescenl bacteria

ajor essential macronutrien(s [or biological
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1 of phosphate jon 10). o
absorb {he phosphate jong from the
Because of fhe negalive charge of
' are quickly absorbed o fier weathering

ants are
capable to direc(ly
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Fungal endophyte Penicillium janthinellum 1LKS can reduce
cadmium toxicity in Solanum lycopersicum (Sitiens and Rhe)
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Abstract We invesligated the role of gibberellins-producing
endophyte Penicillium janthinellum LKS associaled with
Solanum lycopersicum (host), abscisic acid (ABA)-deficient
tomato mutant Siriens and its wild-type Rheinlands Ruhm
(Rhe) plants under cadmium (Cd) stress. A 100-pM Cd
application to host, Sitiens and Rhe rcduced the shoot
growth, chlorophyll content and stomatal conductance.
However, these parameters were significantly (P<0.0011)
higher (1.0- o 2.6-folds) in host, Sitiens and Rhe under
cndophytic association than in non-endephyte infecled
plants {control) under Cd stress. Furthermore, endophytic
association minimized the Cd-induced membrane injury
and oxidative stress (o host, Siziens und Rhe plants by reduc-
ing electrolytes and lipid peroxidation while incrensing the
content of reduced glutathione and catalase activities as
compared 1o non-endophyte-infected  plants.  Stress-
responsive ABA conlent significantly incrcased (~2-folds)
i Sitiens and Rhe under endophyte association, while in host
plants it was decreased under Cd stress, Salicylic acid con-
ient was ~1.7-fold higher in hosl, Sitiens and Rhe plants
under Cd stress and endophyte association thun in the con-
uol. Besides gibberellins production, the endophyie has the
potential to solubilize phosphates (12.73£0.24 my/l) since
higher P was observed in the roots of Sitieny, Rhe and host
plants. Similarly, nutrients like sulfur and caleium were more
cfficicatly assimilated in roots of endophyte-associated
plants than controt under Cd stress. Conversely, Cd uccumu-
fution was signiticantly decreased (P<0.001) in (he roots of
endophyte-inoculated host, Sitiens and Rhe than control. In
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Mizwa, Nizwi 616, Oman
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)
conclusion, endophyte symbiosis can counteract heavy met-
al stress which can exert negative effects on plant growth.

Keywords Solanwm lycopersicum - Sitiens - Undophytism -
ABA - SA - Cadmium stress

Introduction

Interactions among metals, microbes, and plants have altracted
much attention because. of the biotechnalogical polential of
microorganisms lo remove metals dircctly from polluted media
and the possible rele of microvrganisms in promoting plant
growth in metal contaminated soils (ke et al. 2007; Rajkumar
et al. 2009; Weyens et al. 2009; Deng et al. 2011). Among
microbes, endophytic fungi are important due to their symp-
tomless and mutalistic role with plants (IKhan ct al. 201 1a).
The presence of suitable genomics traits is also important for
endophytes to establish their interactions with plants (Barret
etal, 2011). These endophyles, besides producing plant growth
regulators (like gibberclling ind auxing), can help the host
plants 10 counteract extreme environmental conditions (Schulz
and Boyle 2003; Redman ¢t al. 2011; Khan et al. 2012). The-
development of un endophytic association in roots changes-the
key aspects of plant physiology, including the nutrient compo-
sition of tissucs, plant hormonal balance, chemical exudation
from roots and poltential to remove soil contaminants by en-
hancing phytoremediation (Xiao et al. 2010).

Crop plants exposed (o Cd pollution exhibit retarded
growth and yicld. Cadmium damages the photosynthetic
apparatus (John eral. 2001), lowers the chlorophyll content
(Dong ci al. 2006), inhibits the stomatal opening (Yadav
2010), and increases the production ol reactive Oxygen spe-
cics (ROS; Schiitzendiibel and Polle 2002). To counteract
ROS, the plants activate antioxidants like catalase activity
and reduced glutathione while the fipid peroxidation shows
the degree of oxidative suess pereeived during membranc
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EFFECT OF CUTTING ON PRODUCTIVITY AND ASSOCIATED
. WEEDS OF CANOLA

~-Kawsar Ali', Muhammad Arif'*, Zahid Khan?, Muhammad Teriq!,
Muhammad Wagas®, Bakhtiar Gul?, Shahida Bibi?, Zia-ud-Din®, Murad
: Ali®, Bushra Shafi’ and Muhammad Adnan®

ABSTRACT S .
Dual-purpose canola means cutting or grazing the crop and
then letting it to re-grow and produce grain with no or Jittle yield
penalty similar to dual-purpose cereals. A field experiment was
conducted to study the effect of cutting on seed and biomass yields,
weed density, fresh and dry biomass of .canola at New Developmental

_Farm of the University of Agriculture, Peshawar during winter 2009-

10. The experiment consisted of cutting treatments i.e. cut and no cut’
was in Randomized Complete Block Design with three replications.

Cutting treatments significantly suppressed weed density, weed fresh

and dry biomass and seed and biomass yield of canola. Cutting of

canola for fodder 70 days after sowing considerably trimmed down

weed density and their fresh and dry biomass. Similarly, it also

radically decreased seed and biomass yield of canola. It is concluded

that canola can be used for both fodder and seed production but at

the cost of about 27% yield penalty though weeds are suppressed.

Key words: Canola, cutting, seed yield, biomass yield, weed.
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INTRODUCTION

Like other developing countries, Pakistan is also facing severe
scarcity of edible oil and 70% of the supplies are met through .import -
which results in huge loss of foreign exchange (Aslam et al., 1996).

Canola (Brassica napus L.) is a specific type of rape seed associated

with high quality oil and meal. It contains 40-45% oil and 36-40%
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EFFECT OF NITROGEN APPLICATION TIMINGS ON THE SEED
YIELD OF BRASSICA CULTIVARS AND ASSOCIATED WEEDS

- Muhammad Tariq', Zahid khan?, Muhammad Arift’, Kawsar Ali*,
Muhammad Waqas®, Khalid Naveed*, Murad Ali%, Murad Alj Khan®,
: Bushra Shafi” and Muhammad -Adran®

ABSTRACT
To study the effect of nitrogen application timings on Brassica

Ccultivars, an experiment was conducted at New Developmental Farm,

University of Agriculture, Peshawar, -during winter 2011-12.. The

. experiment consisted of three Brassica cultivars (Abasin-95, Dure-e-
gen application timings (all at sowing,’

NIFA and NIFA Raya), three nitro

half each at sowing and flowering, one third each at sowing, flowering
and pod formation). Different cultivars showed significantly . varied
response for weed fresh and dry weight and seed yield. ‘Abasin-95
cultivar showed the strong weeds growth suppression and resulted in
lower weeds fresh and dry weight of the weeds and also produced higher
seed yield. Nitrogen applied in two or three splits doses resulted in

~ higher Brassica seed yield. Cutting declined weeds fresh and dry weight

and seed yield of Brassica.

Keywords: Dual purpose Brassica, nitrogen timing, cultivars, weeds

and yield.
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INTRODUCTION

Rapeseed (Brassica napus L.) being traditional oilseed crops of
Pakistan are grown over large area in all the four provinces of the
country under both irrigated and rainfed conditions (Khan et al.,
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