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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 Extension Department, District Buner.

V (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 DATED 25.06.2018 WHEREBY THE
DEPARTMENTAL APPEAL OF THE APPELLANT HAS BEEN 
REGRETTED ON NO GOOD GROUNDS.

j

Mr. Noor Muhammad Khattak, Advocate.
Mr. Riaz Ahmad Paindakheil, Assistant Advocate General

For appellant. 
For respondents.

Mr. MUHAMMAD AMIN KHAN KUNDI 
MR. AHMAD HASSAN

.. MEMBER (JUDICIAL)
.. MEMBER (EXECUTIVE)

JUDGMENT

MUHAMMAD AMIN KHAN KUNDI. MEMBER: - Counsel for the

appellant present. Mr. Riaz Ahmad Paindakheil, Assistant Advocate General 

alongwith Mr. Muhammad Nawaz, Assistant Agriculture Engineer for the 

respondents present. Arguments heard and record perused.
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Brief facts of the case as per present service appeal are that the appellant2.

was serving in Agriculture Department as Agriculture Officer (BPS-17). He was

imposed minor penalty of withholding of two increments for a period of two

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 willfully

absented himself up to 13.04.2017. The appellant filed departmental appeal on

s iTOt dcei-dcd hence, the present service appeal on26.02.2018 but the same was

16.07.2018.

Respondents were summoned who contested the appeal by filing of3.

written reply/comments.

4. Learned counsel for the appellant contended that the appellant was

granted study leave for a period of 1460 days i.e four years. It was further

V contended that after completion of PHD Degree from Kyungpock National

University was placed in a joint research project between the academic 

Department of the 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. It was further contended that prior to the completion 

of his 1460 days leave on 28.02.2015, the appellant applied for extension of his 

Ex-Pakistan study leave for another period of three years diie to .the

abovementioned reason as such the same was properly corresponded between

the respondent department and Establishment Department of Khyber 

Pakhtunkhwa but no reply regarding acceptance or rejection was corriinunicated

to the appellant. It was further contended that after completion of his study 

leave, the appellant arrived in Pakistan on 12.04.2017 and also submitted his

arrival report on the next day but the respondent-department initiated 

disciplinary proceeding against the appellant and ultimately the appellant was
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imposed aforesaid penalty. It was further contended that the absence of the

appellant was not intentional but he had already applied to the department 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 was provided

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

set-aside.

On the other hand, learned Assistant AG for the respondents opposed the5.

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 for duty on

01.03.2015 but he willfully remained absent up to 13.04.2017 for a period of

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

minor penalty after fulfilling all the codal formalities by the respondent 

^ A X department and the. appellant could not satisfy the department for the aforesaid 

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

department has already taken linnet view of minor punishment therefore, the 

; appeal has no force and prayed for dismissal of appeal.

6. Perusal of the record reveals that the appellant was granted study: leave 

for a period of four years and he was required to report for duty on 01.03.2015 

but he could not join the duty and willfully absented himself up to 13.04.2017 

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 period 

of three years but admittedly the said application was not accepted by the 

respondent-department and the appellant remained absent without the 

permission of the lawful authority for a period of two years from 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 linnet view of imposing minor penalty

■' ■ P'
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of withholding of two increments for a period of two years therefore, the appeal

has no force which is hereby dismissed. Parties are left to bear their own costs.

File be consigned to the record room.

ANNOUNCED
11.09.2019

AMMAD AMIN KHAN KUNDI) 
MEMBER

(AHMAD HASSAN) 
MEMBER
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Service Appeal No. 894/2018

11.09.2019 Counsel for the appellant present. Mr. Riaz;Ahmad Paindakheil,'

Assistant Advocate General alongwith Mr. Muhammad Nawaz, Assistant .

Agriculture Engineer for the respondents present. Arguments heard and

record perused.

.Vide our detailed judgment of today consisting of four pages placed

on file, the appeal has no force which is hereby dismissed. Parties are left

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

CED
-.20tl9\ (MUHAMMAD AMIN KHAN KUNDI) . 

MEMBER i.
' •: .,1AHMAD HASSAN) 

MEMBER
a:
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07.05.2019 Counsel for the appellant and Mr. Ziaullah, DDA for the 

respondents present.

V'

Rejoinder in response to the reply of the' respondents 

submitted which is placed on record, 

arguments on 02.07.2019 before the D.B

To come up for

Chairrnan ’'ember

02.07.2019 Due to general strike on the call of Khyber 

Pakhtunldiwa Bar Council, learned counsel for the appellant is 

not available today. Mr. Zia Ullah Learned Deputy District 

Attorney for the respondents present. Adjourned. To come up 

for arguments on 28.08.2019 before D.B

V
(Hussain Shah) 

Member
(M. AminiChan Kundi) 

Member

28.08.2019 Counsel for the appellant present. Mr. Ziaullah, DDA for 

respondents present. Learned counsel for the appellant seeks 

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

.2019 before D.B.
/

I r;- 'A \ A Member' \ s

V."
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Mr. Muhammad Jan, DDANemo for appellant, 

alongwith Aizad All, Agriculture Officer for the respondents
07.12.2018

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.

7

Counsel for the appellant and Addl. AG alongwith 

Jalalud Din, Agronomist for the respondents present. .
16.1.2019

Parawise comments have been submitted on behalf of 

all the respondents. To come up for arguments before D.B on 

15.03.2019. The appellant may furnish, rejoinder within a 

fortnight, if so advised.
> V

i

> ' ^ A ^

Chairman
■ •X

>■

Junior to counsel for the appellant and Mr. Kabir 

Ullah Khattak learned Additional Advocate General present. 

Junior 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
\

15.03.2019

D.B

/H/fy i

MemberMember

I
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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 according 

to law and rules.

20.08.2018

Points urged need consideration. The appeal is
\

admitted for regular 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.

(Ahiu^lSsan)

Member
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Form- A

FORM OF ORDER SHEET
Court of

894/2018Case No.

Order or other proceedings with signature of judgeDate of order 
proceedings

S.No.

321

The appeal of Mr. Muhammad Waqas.,pr^esepted 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.

16/07/20T^_
1-

<?fe^'RraSTRAR
2-

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

be put up there on 9^0 — p.^

/

CHAIRMAN \
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APPEAL NO. /2018

Govt, of KP & OTHERSVS
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S.NO. DOCUMENTS ANNEXURE PAGE

Memo of appeal 1- 4.
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Application & Correspondence3 5-11
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BEFORE THE KHYBER PAKHTUNKHWA SERVICE TRIBUNAL

PESHAWAR

APPEAL NO.
1.163

i>U»ry No-Dr. Muhammad Waqas, Agriculture Officer (BPS-17), 
Agriculture Extension, Gagra, District Buner.

APPELLANT

VERSUS

Government of Khyber Pakhtunkhwa through Chief Secretary 
Khyber Pakhtunkhwa, Civil Secretariat, Peshawar.
The Secretary, Agriculture Livestock & Cooperative 
Department, Civil 
Peshawar.
The Director General f Extension, Khyber Pakhtunkhwa, 
Peshawar.
The District Director, Agriculture Extension Department, 
District Buner.

1-

2-
Secretariat, Khyber Pakhtunkhwa,

(f^3-

4^

RESPONDENTS

APPEAL UNDER SECTION-4 OF THE KHYBER
^KHTUNKHWA 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

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 all back benefits. Any other remedy which this 

august Tribunal deems fit that may also be awarded in 
favor of the appellant.

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

6
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quite efficiently, honestly and up to the entire satisfaction of 
his high ups.

2- 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 as Annexure A.

3- That the appellant after completing his PhD Degree from 

Kyungpock National University was placed in a joint research 

project between the academic Department of the 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.

4- 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

B.

5- 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 
attached as annexure................. .............................

are
C.

6- 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 
attached as annexure

are
D & E.
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7- That finally the appellant was issued with show cause notice 

through fetter dated 04-01-2018 received through respondent 
no. 3 which was also properly replied by the appellant. That 
finally the respondent No.l 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 as annexure 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 8t Appellate
I & J.order are attached as annexure

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 8t 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.

1 hat 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.

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.

E-

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

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

G-

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.

H-

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.

Dated: 9-07-2018

APPELLANT

DR. MUHAMMAD WAQAS

M'THROUGH:

NOOR MOHAMMAD KHATTAK

&

MUHAMMAD MAAZ MADNI 
ADVOCATES,

HIGH COURT, PESHAWAR
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D=.ted Pei
f eshawar. me iS-02-a£)iiTo

LiVeMoa tooperam e Dcpartnieiu.
^uhjet!

HJCHER ^Ttmfps
Dear Sir. j

1 am directed to refer to your letter No
■he.u^mno^cd above and to state that Fi

years (1460 daysi suid) leav

SOE(AD;: 1-578/20)0 dated 09-02-2011 un
- inance Department 

half pav with effect
-P- 01 Agnculture Olbl

ii! Kyungpock NkttioTdTTr^''

04 agrees to-grant
e on

the date'of in
icep Oagra Distnet Buner for Ph.D

i^iversity. South K ■under the provision ofFR.84 read witi, 
'*•> &.:n.^obiept to the condition that intenrai/ locai 

•' " Depannrent artd no contract cntployee

urea

arrangeinem Oibbe niadeliv ; 
«ili be appointed during ,he

leave ot the applicantenure
concerned.

2. Audit ^opy may be prepared and to this department forsent
authentication.

Yourb faiihfuiiy.

o ■? v7 o9/ (A
SfCTfON OFFICER ^FR)
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. The Secretary

AgriouUure. I.Jv.estoc.k and Cooperative Department 

Govt. oflChybej- Pakbuinkhwa

r-
i; ■

t: m:■■A

mmm ■
Cl■’I* ; •- Through: Proper channelJ

Subject: Extension of study lcave/MO(.- for higher studiesIi '
pear Sir1:#I mt- .1. Mi, Muhammad VVaqas, Agriculture Officer, Gagra District Buncr was granted 04year study 

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

SO(FR)/,hD/6-9/20.l0 Vol-JJ dated Pes.hawar the lS-2-2011, I, have successlTily completed 

my highci studies,and tiwardcd with Ph.l.) degree in 2()1,'-1, A.ccofdina to the univer.sity rules, 

diuing the cour.se of my studies, .i was placed in a Joint rcsearcb project between 

academic department ajid Ndinisti'v of Unvironmen.t (Governmenf ot' South Korea)

W1}
I

Ir our
■-!

fo

complete and iuli'ill the requirements for the awarding of degree. It is also mai.idafory to 

complete the research project andi service tenure (06 year), even .after getting the degree due 

to ex]tci.ience gained in this particular research area, [he reason behind this i.s that a new

comei due to lack ot experience cannot .complete the remaininc part of the investigation 

being, made in just I'emaining two years.

fbeie.tbre it is kindly requested to extend my sttidy, leave for two year more with or 

. withoul pay. It will be counted toward my post-doctorate experience without any financial 

buulen on Government ot Pakistan, as trsually Highei’ Education Commission of .Pakistan 

spend filteen to twenty thousand US dollars^ on single person po.sl~d.octorate I'esearch in 

iG.teign countiies-lor just only .nine months. This opportunity will enable me to further 

iiibieaiie my expeiience and publish more research papei:s. 'This will also increase t,he impact 

of my department in the :form o,f highly, skilled human

I
iI

F

i:
resource.

f

•Thanks in anlieipation 
Muhammad Waqcis (Ph.D), ,''.1 

•Agriculture Officer 

Department of Agriculture Extension 

Gagra, .Buncr, Khyber Pakhtunkluvn

nOii.. ,-r\
■
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• ,f . FINANCE DEPARTMEMT 
(REGULATSOH WING)

■ No.SO(FR)/FD/S-9/^012(A) 
.Dated Peshawar, the 12-02-2015

^'L'
"f S-fSi
:lSIIt" 'I'o5111
in The Secretary to Govt. d.I; Khyber .Pak.hmiilthwa, 

Agriculture, livesrocT & Cooperative '.DcparUTietri:l|. /
e f■
"I I'
II Subject: - .DXTEiNSION j.N EX-PAKI'STAN LEAVE / NOC P'O'R HIQHP'R 

Sli'UDJES ^

i Dear Sir,II1|

I atn directed to'refer to your departoieni letter No.. SOEfAD)21- 

ou the subject a:ud to state that e:\tcuf>,ion in stud)- 

lea.t'C beyoucl 04 years is not. adrm.s5ib.le under the rtile/bowever request for grant of 

03 years Ex^xd: Ordinaiy Leave may be decided bytbe Adtnitustra.iive Dep 

at tiheii: own level in the prescribed'manner / pet: rules in vonuc.

!■ 578/2010 dated. 26-0:i.-20i5
ViI
I;

arti.nentI

Yours faii:h:[u.lbv.

(hlLl-RAll AMMEO)
S.ECTIONOFFlCERtFIA

0 "‘r
k
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o J •C.vOVHKNMT'Nl- OF 
KI.1V1U::R PA.KI-n-LJNlvFLWA

;i,;i'URi;: l.jv,i:s''i;oc:k .Sc CooiM.iu/.i'ivi; 
D.GPA.RTM.ENT

V.S: ^!
.-.-k •

.A i. 1\ 1 ■',V I;
: ’J

-i-
: NO.SOE(AD)21-57S/2010
' Dfited Peshawa'A'the February 24, 2015 'e

To
5i r

;
The Director General 
Aeiiirvilu.irn. Fr/l'm'-i.-.n, ,
Kl'iyber Pakhtunkliv/o Peyh

■ EXn~rOL5IQr:LlI:LE>>--.PAtS T5]"AI1.LI,;A; 17 HIGHER SILi.DIES

aw or
j

SUbSECT,;-‘;
directed to ehcluce h^irewiih a copy of oppiicotioii Tied by

■/'

ivii-.,''iuhammad. Waqas Agriculture Orticer, .'Sgriculture E^diension, alongwith ciopy.cT 

Government of Khyber PakhtU;Vi\i-'.'''u

1 cinT,iV
5i

j I

Finance Department letter No.SG(FR)/'”D.'5-. 

■'/■'.IM;.? (A) doled 1 ;A2.'2(,i 15 iwUi'cK ti> Gell■■e/plicit with lYC^uest to vc:i-il'v the r.tiicly ot ',

tfnc ollicei’ and (v.irnisW pi uytebS repeat -.with yoor CDmn\ont!i.

il-~
/?1"/^

'j Enc'.'. A.S--above.;
•s,

.i
•: ■■ ■; r O'

II
(dA'dLAT'KHArA; 

^I^CTlbN OFFICEP-ESTT

general /VGRLCVlLiUii^-.-tE 
""-------- ' '1'

/Ou UiiUvO Eoslniwijr, Umj .....

1 >
;■

■•'I S.T
:„.|G,„OlRECIQRA:rE

:

h b G:•'k AOiG;
1. No.'l2.'675/Dsli/■o

ciXir\^ji-ilk /A Oir.oclor-AgTiculKii'e. Buieei’ for informahon andC'-'ipy IrirwniT.ind lo Ihc• .4
/■I'

SUPERINTENDENT (ESTT) 
1IG OKico

I'isi'iiy arUioi'M *; ,1• 'A
A
A

A®
V

1/

%
;

i

\
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Is® ' ' .^Pc/re^^,: ., ^Bili^jl Colone}M>nssmD-istricC Bun
ond.FoK: (0m]!i1-G3'1 SaSidpO-Fa^ic. (0939)51031.5

J
n . !■' ♦ 'V
4^-:; *.•

.-j \ uw:;.3
; /

'i

■ -M \

••!)}!
-i

••!■ /
■bXo

n.'ilr;d 'ji^J0p6‘\5

r
y /i' MO DDA (Ext) BuneT.V \

. /•:•: ■/

. K y.QirdfUdr Cepe/p' ..... •;^;.;
.^^/}(G£yvy/-e;^fer/OTPyyy ,

yg- b[(ps'/mydr.r/" '' ■‘' '■"■
‘;|j Ppe/r/nCencfep-fEstp/pnTeriCjr/iQ.

^...\-I

I
i ;
I ;■ .'

i Xipidl. ■ EXTEIMSIOW IN EXVAf<ISTAN /.F/W.F/NOe.fOR HIGHER .GTLIDl'F'';i

•4•;
pp- . Memo. Kindly perence your ofnce madosi mm!603 dated 09-03-2015 On ■ 

as inoiied'-dp're.The .documents- are resL;}bmid:Gd along with application 
.... by.l.the -diPtrict account ppdEdWhThe-dOficeinhad Submitted
XpEpp^tOGXhrpdgh pospncl hpnot subniktebPdpKfieiport fob duty abler 'expiry of 
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1
t The District Director

Agriculture Extension Departmeiu

District Bunfer, Govt, of Khyber Pakhtunkhwa

VItS'

I ■ .-'i

Subject: • Extension of study leave/NOC for highdr studies/Absence from Duty

Resnected Sir

I have the honor to refer to your office letter No. 2067/DDA (Ext) Buner dated 16-09- 

2015 on the subject noted above and to say,
1It

i'i
11IS That,l (Mj. Muhammad Waqa.s), Agriculture Olficcr, Gagra. District Buner was granted 

04ycars study leave/NOC for higher studies in Kyungpook National University, South Korea 

vide office ofder No. SO(FR)/FD/6-9/2010 Vol-II dated 18-2-2011.

I 41.-II
T i'ii

m.
m
II That I successfully completed my higher studies and awarded to me PhD degree in the year 

2014 by the KyungpookNational University, South Korea (copy of Ph. D Dctzrcc attached 

ns Ancx-A).

■|i
That according to the university rules, I was placed in a joint research project between our 

academic department and Ministry of Environment (Government of South Korea(copv 

attached as .Anex-Bl to comolcte and fulfill the requirements for awarding of my degree 

during the course of my studies, which is mandatory to complete the research project tenure 

(07 year), even after getting the degree forthe experience gained in the particular research 

area. ' ,

mt.
m •

Im--*■

m
’T;

1- •r
fc'

'That before, the expiry of my study leave , 1 had already applied for extension of extra- 

. / ordinary leave without pay for a period of 3 years, which was forwarded by, the honorable 

Secretory to Govt, of Khyber Pakhtunkhwa, Agriculture, Livestock and Cooperative 

Department vide his letter No. SOE (AD)21-578/2010 dated 26-01-2015.

m.
p

111

t
That after .'receiving favorable comments of the Finance departrnent vide his letter No. 

SO(FR)/FD/5-9/2012(A) dated Peshawar the 12-02-2015 my application was routed through 

proper channel vide Directorate General Agriculture (Extension) IChybcr Pakhtunkiiwa Endst.

i
■it

■f
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f■fe ftgfieullurc Uvcisloc^^ lii Cooperalwc 
Government n( Khyber P2V,htunkhw; 

' Peshawar,ii

i ThrouBh; Proper channel

Subject: ABSENCE FROM DUTYii
Dear Sir,

I Please refer to your letter No. SOE(AD)21-5'578/2010, DATED 23.06,2016 on above
cited subject.

1
In this regard it is intimated that after completion of my Ph 0 Degree in the year 2014 

fro'm the Kyungpook National University, South Korea (copy enclosed) I was placed in a joint research 
project between our academic department and Ministry of Environment (South Korea), which is 
mandatory for the purpose, This research will be completed on 20'" February, 2017, as Is Evident from 
the University Certificate (copy enclosed). As reflected in the certificate, I have to stay at least in the 
university till the final completion of the project till 20"' February, 2017. Resultanlly, 1 had no other 
choice but to apply for extension of leave to t.he District Director, Agriculture Extension-Department, 
Buner (copy of leave application is enclosed).

My case for admissibility or otherwise of leave was processed both in the Agricultural 
Extension and Establishment Departmenis and was simultaneously forwarded to the Finance 
Department, KPK, for advice. The Finance Department reply was also very encouraging (copy 
enclosed). A letter to the District Director, Agriculture Extension Department, Dap,gar. District Buner 
was sent for confirmation of leave and the'reply from this quarter was also positive.

It is reilerated that the South Korean is spending a huge amount on my study the • 
ultimate beneficiary of which will bp my own country. To leave the study incomplete will spoil both 
the amount of scholarship spent on my study abroad and my career as well, It is the procedvrre of 
the university which compelled me to request for extension in leave otherwise I had no pre plan tn 
stay in Korea beyond the permitted period. If leave is not sanctioned to me it will spoil my career 
beside a great loss to my country and thpi Korean government in term of spending the amount of 
scholarship.' ; .

r
I I

i
i

■ &.

5-

S

I
I';
i: .I

r
I

It is, therefore, requested that since all the indicators goes in my favour, therefore 
extension in the leave cither with or withOjUt pay as per rulc.s in vogue, may kindly be granted to me 
till 30 April, 2017 in the public interest enabling me to complete my research.

a
s
'I
B’.1
r Yours faithfully,

Muhammad Wa

I.I uI
I Agriculture Officer, 

Department of Agriculture Extension, 

Gagr.i, Buner, Khybcr Pakhtunkhwa

I
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® i|[nation for reservation Waqas, Busan, 12 April.

' -
4 April 2017 at 11:03tflifhirsvn@thaiairways.com <net.flighlrsvn@thaiairways.com>.riS

;%onomist89@gmaii.com

Confirmation for reservation

pk you for.choosing ROYAL e-booking to make your travel reservation.You can review your reservation information

lofrlrip reservation • ■ -

m.
'■-4
M

'1
a
•'W
M m-^servalion Code; 6WKOPB ;

rtservation status: Confirmed
%frecommend you to make a note of the booking reservation number or print this mail 
Jveller information

'■’A

r

ioilor Muhammad Waqas
M. ||niact Information

agronomisl89@gmail.com 
.+82 01020075709I klome phone;

,%ergency contact:MUHAMMAD UZAIR - 9378721 13

i
1 Yfpur flight selection; •

lohtl ,
‘•confirmed

Busan to Islamabad
Wednesday, April 12, 2017

Busan, Korea (Republic of) - Gimhae International, terrninal
Departure;08;30 

Arrival:

Airline

If'X 11;50Bangkok, Thailand - Suvarnabhumi Inlernalional
Aircraft; Airbus Industrie A330Thai Airways . 

International TG 651 
Fare type; Economy Restricted

If
If
II|C1iange of plane required. Time between flights ; 7:10.

i|jight2 Wednesday, April12. 2017
I'confirmed Departure;19:00Bangkqk, Thailand - Suvarnabhumi International 

Arrival: 22:10ls!ama'bad, Pakistan - Benazir Bhutto International 
Thai Airways Aircraft; Airbus Industrie A330
International TG 349 'Airline

Fare type: Economy Restricted-rl
.it ■

_||jight payment and ticket 
I |SA700 KRW Tola! for all travellers 
I faymenl464,700 KRW Contact THAI office 
■^|ckel Electronic ticket ■
I |lighl Notes
.|noI all seat and meal options are offered on all flights.
|lSpecific rules and restrictions may apply to this-fare. ^ ^
'flaxes are included except where local airport taxes are collected at cheAi-in time.

CEC.1C53k

R/-I

ii
ServicesV

,jjfravel,ler 1,:,Muhammad Waqas
1!

:Busan - IslamabadI

• Flight 1: Busan - Bangkok • 
. Seat38K^

i

mailto:tflifhirsvn@thaiairways.com
mailto:net.flighlrsvn@thaiairways.com
mailto:onomist89@gmaii.com
mailto:agronomisl89@gmail.com
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9{3I boarding passm ECONOMY 

LIGHT

WAQAS . MUHAMMAD OR 'TG651

AP i
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r> Government of Khyber Pakhtunkhwa 

Agricuxture Livestock & Cooperative 

Department

A
T t

§1^,-*N

Aw v/iV
Ip'■/

f
CHARGE SHEET

I, Muhainmad Azam Khan, Chief Secretary, Khyber Pakhtunkhwa, as Competent 

Aui.lu»riiy, hereby charge you, Mr. Muhammad Waqas, Agriculture Officer (BS-17) Office of 

ifisiricl Dircclor Agriculture, Buner as follow;-

That you, while posted as Agriculture Officer, Buner O/o the District Directoi' 
Agriculture, Buner committed the following irregularities:

a) Granted 1460 days study leave 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 unto 13.04.20] 7.

'■p By reasons of the above, you appear to be guilty of misconduct under rule-3 (d) of 

the iChyher Pakhtunkhwa Government Servants (Efficiency and Discipline) Rules, 2011 and have 

rendered yourself liable to all or any of the penalties specified in section-4 of the Rules ibid.

3. You are, therefore, required to. submit your written defense within seven days of

tiic receipt of ihis Charge Sheet to the Inquiry Officer/Committee, as the case may be.

4. Your written defense, if any, should reach the Inquiry officer/Committce within the 

specilied 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.

Intimate whether you desire to be heard in person.

6. A statement of allegations is enclosed.

(MUnAl^ AZAMKIIAN)

CHIEF SICCRETARY, 
KHYBER PAKH rUNKHWA

(COMPETENT AUTHORITY)
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1 Tot• il The Deputy Secretary (Home)/lnqLiiry Officer

Home & Tribal Affairs Department, Khyber Pakhtunlchwa, Peshawar
i1

■T
• iiI
f Subie^t:lREPLY TO THE CHARGE SHEET AND STATEMENT OF ALLEGATION

siR^tf' ON ME VIDE NOTIFICATION NO. DSm/HD/ZOlVA^ol-I/l DATED
I’m
.Si

PESHiAWAR THE 21.11.2017 / RELEVANCY OF RESEARCH OUTPUT IN THEI iI DEYELQPMENT OF CROP PRODUCTION IN KTIYBER PAKHTUNRHWA
I
5-

Respected Sir
’

■t 1 have the honor to refer to your office Notification No. DS(J)/lTD/2017/Vol-I/2 Dated Peshawar 

the 21-11-2017 on the subject noted above and to say as follow,t
i-
t

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

- then its relevancy/ applicability for the development, of crop production iiV Khyber 

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

research planning. . ;

2
i

r
I 1
f-

£

Ovei'view of PliD/ Post Doctorate Research: Rationale; Global climate change has created
: ' j'

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

factors for decline in agricultural productivity.'Food and Agriculture Organization reported in 

2007, that-only 3.5% of the total global 'land area has left unaffected by any kind ofI
r ■ enylt-onmental constraint and among the remaining global land area, water deficit/ drought hasV

'affected:'6’4%, flood 13%, salinity 6%, mineral deficiency 9%, acidic/heavy metal 15% and, cold
1 i .

57%:vKeeping in view this challenge for agriculj:ure sector on global scale in general and for my 

Homeland in particular, my supervisory committee advi.sed to work on dominant biotic/ abiotic

I
j

stresses comprised of insect/ pest/ pathogens attack, drought, low/high temperature, salinity, 

■flooding, nutrient starvation and heavy metal.■

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

thesis research under the title of “Plant Growth Regulatory lEffects of Sndophytic Fungi under 

Diverse Environmental Stresses ■ and■ Identification of the Effective Substances”. During

5/22'
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■;l ■'i Plip/Pbst-Doctorate/ Contract Professorship, series of studies/research were taken to understand4’

the;’undeiiying plant physiological mechanisms at molecular and metabolomic levels on most
■ .

important agronomic (rice, soybean, sunflower, mungbean, maize), medicinal {Panax ginseng, 

Solanum nigrum) and horticulture (tomato, lettuce, cucumber, pepper, sponge gourd), crops under 

diverse biotic/abiotic stresses. Along with this, beneficial microorganisms (fungi/bacteria), which 

are the most important natural dwellers of diverse environments, having the enormous metabolic 

capabilities to mitigate biotic/abiotic stresses were studied. The purpose of the studies was to 

define and interpret plant-microbe relationships in terms of protection against biotic/abiotic 

stresses under the continuous pressure of increasing climatic alterations. Plant-microbe 

interactions comprises of complex mechanisnis and biochemical, molecular and physiological 

studies were carried out to understand this complex integrated processes within plant system to 

generate deeper insights into the stress-mitigating mechanisms in crop plants for their translation 
in higher productivity. Further, we'focused on'the role and function of plant hormonal regulation 

(abscisic acid, jasmonic acid, salicylic acid, ethylene, and gibberellins) and their signaling during 

plant-microbes interaction at biochemical and transcriptomic levels under diverse stresses. It was 

assessed and elucidated that beneficial microbes can counteract the adverse impacts of these

i ? 
■ ® ■

i:%-
i
i

'i. >.

t

-i
1
I
i

■ ^

I

i
‘

J; stresses in-major agronomic and horticultural crops. On the basis of our findings,., it was 

concluded that microbial interactions with p ants are an integral part of the living ecosystem, and 

^^;'t:he^oh.fy natural partners that can modulate .local and systemic mechanisms in plants to offer
\

defehsd under adverse external conditions in'eco-friendly and sustainable manner. The results

were quite interesting and have been published in international reputed and peer reviewed 

journals indexed by SCI/SCIE and presented in various international conferences.'

Expertise gained; 1 have gained broad experience in experimental designing, and execution 

ranging from lab analysis to growth chamber, green house and open field conditions. Further, 1 

have successfully operated and worked on high-technology analytical equipments thatdncludes 

High Performance Liquid Chromatography (HPLC), Gas Chromatography-Mass Spectrometry 

(GC-MS), Spectrophotometer, Photosynthesis Analyzer, SPAD Machine, PCR, RT-PCR, Ultra 

High Centrifuge Machine, Amino Acid Analyzer, Elemental Analyzer and Inductively Coupled 

Plasma Mass Spectrometry (ICP-MS) in my experiments. 1 used these equipments for extraction 

and quantification of various oxidative stress signaling enzymes (like POD, PPG, CAT, SOD,

!

I

!■

;;

i
!

. i
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I
I APX), antioxidants .(like GSM, MDA), total polyphenols, amino acids, chlorophyll 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..

J

I

i
Applicability of Research in the Developinent of Crop Production in Khvber 

Pnkhtunkhvva/ Pakistan: Agriculture'in our Province faces various challenges, such as loss of 

soil fertility, nuctuating climatic factors and increasing pathogen/ pest and abiotic stress attacks. 

Few years back, there was rhythm in seasonal changes of our Province/ Country, however, due to 

the unbalanced anthropogenic activities on world wide scale has disturbed this regular pattern of 

seasonal changes. As a consequence climatic change had occurred in our Province/Country with 

direct effects on both qualitative and quantitative 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 change on our crop production system more wisely in sustainable manner. Though, our 

Provinciaf Government is making efforts but no any solid strategy has been achieved until

I

'f

s

I
I%

now

and so development of stable crop production technology is urgently needed. Based on PhD/ 

Post Doctorate/ Contract Professorship research, 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 the development of crop production in Khyber 

Pakhtunkhwa are mentioned below:

4

k
i

’ti

■ ?

I
1. Microbes with their potential intrinsic metabolic and genetic capabilities, contribute to 

alleviate abiotic stresses in the plants ahd'is recently the area of great concern. Microbes 

contain useful variation for tolerating abiotic stresses like extremes of temperature, pH, 

salinity and drought; heavy metal and pesticide pollution. Seeking such tolerant microbes 

is expected to otter enhanced plant growth and yield even under a combination of 

stiesses. The selection, screening and application of these.stress tolerant microorganisms 

by making plants tougher toward abiotic stresses, therefore, could be viable options to 

help overco.me productivity limitations of crop plants in stress-prone areas of our 

.Province/Country. . .

■ti•r
I'
■tI
%
%
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2. Sustainability and environmental safety of agricultural production relies on eco-friendly ■ 

approaches. The multiplicity of beneficial plant-microbe interaction emphasizes the need 

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

germination,'improve seedling emergence in response to external stress factors, protect 

plants from multiple stresses, and promote root growth using different strategies. These 

different strategies comprise, (f) direct mechanisms that include 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 sequestration, 

sideiophore production, phosphorus and potassium solubilisation (mobilization and/or 

production of nutrients), plant hormone production (phytostimulant compounds), and 

atmospheiic nitrogen tixalion (2) on the other hand, indirect mechanisms involve
, j

antagonistic activity toward plant pathbgenic organisms, production of HCN. and 

antifungal compounds and generally tolerance against biotic stresses.

Plant-microorganism associations have long been studied, but their exploitation in our 

agriculture system for partially or fully replacing fertilizers/ pesticides is very low. 

Unluckily the indiscriminate use of chemicals on crops, vegetables, and fruils is still 

unchecked in our Counti^/ Pakistan, for example, the official statistics for the years 1993, 

2009 and 201 lof Pakistan show that the usage of fertilizer has been increased from 92 Kg 

in 1990-91 to 183 Kg per hectare in 2011 and pesticides usage increased from 0.93 Kg in 

1990- 91 t6-3.15 Kg per cropped hectare in 2010-1 [..Particularly, the use of chemicals is 

alarmingly high on farms involved in off season vegetable production. This demand, for 

agii-chemicals in oui agriculture has historically been influenced by interrelated factors 

such as population growth, economic growth, and agricultural production. However, 

effective microorganism can be used to grow crops through its application as a bio- 

fertilizers and bio-pesticides to minimize'fertilizers or pesticides usage. Further, the 

of beneficial microbes can cut down price of crop production by minimizing the use of 

agri-chemicals in more eco-friendly way as recently the cost of crop production has 

^. alarmingly increased in our country due to the high prices of agri-chemicals. .Interest in 

the use of miciobes that promote plant growth and yield has increased in advanced 

countries due to reasons as discussed, e.g. nitrogen fertilizers are expensive and 

damage the environment through water, contamination with nitrates, acidification of soils

8/22
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I and gieeiihouse-gas emissions. The nitrogen provided by mici'obes is less prone to 

leaching, volatilization and denitrification. Moreover, plants can only use a small amount 

of phosphate from chemical sources, because 75-90% of the added P is precipitated 

thtough metal-cation complexes and rapidly becomes fixed in soils. Adding to this, even 

the application o1 fertilizer is not rewarding due to high pH of our soil and continuous 

of chemical fertilizers has deteriorated the health conditions of our soil, while the

these microbes not only improve the health condition but also maintain the fertility of 

soil.

I
I A

It
55

use

uses of

I1
I i

5

4. Similarly, plant growth regulators like Gibberellins (GAs), Salicylic 

Glycinebetaine (GB), lndole-3-Acetic Acid (lAA) enhance abiotic
Acid (SA), 

stress resistance-in
vaiious ciops. For example, drought stress in sunflower reduces achene- and oil yields, 

however, application ot GB and SA improve yield of sunflower under the

I
f 1
Mi

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 .
i 4

-I

1
responsible for mitigating impact of drought stress and confer drought tolerance in wheal '

Mi
enabling utilization of soil moister of lower profiles through more proliferated roots. 

To sum up, so far no comprehensive program has been adopted' for the 

microbes and plant growth regulators that dedreases

4,
4.
V. use of beneficial 

crop production cost and manage plant 
I against climatic change stresses. 1 want to initiate work on the same'program for the capacity 

I buildings of officers in the Department of Agriculture Extension and Research and 

g| know how about the advance agricultural technologies currently adopted for improved

■m
II-

to impart

crop
.^1 production. On the.basis of my experience/ skills related with plant-microbe interaction, plant 
m I growth regulators and physiology of biotic/ abiotic

m

stress in crops, 1 can independently, conduct 
I research in these areas of interest which may significantly contribute towards the i 

^ I of crop,production under climate change
ft I sure to attract funding from national and international organizations for conducting these 

■ experiments/ projects to develop Eco-Friendly Technologies.

. improvement '
scenario in Khyber Pakhtunkhwa. Furthermore, I am .

I-
? Future Research Planning: T o further improve the crop production under climate change

crop|‘ conditions and identify the factors other than this that could potentially decrease the

production area, 1 have following interest.for research in future:
M

■ iI IP'f. j 9/22.f
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i ■ Identilication of High Water Use Efficient Varieties in Major Crops:

As the agricultuie in Pakistan is predominantly irrigated (90 percent) due to the country’s 

aiid and semi-arid climate and consumes about 95% of annua! available surface water. 

However, organizations e.g. International Monetary Fund (IMF) has reported that 

Pakistan is among the top 36 countries facing 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 changing weather patterns and freciuent occurrence of extreme weather events. 

Keeping m view this aspect, my future comprehensive research plan on immediate basis 

is to develop/identify high water use efficient varieties of

I
i
i
I
I iI

I

1
i major crops such as rice,

sugarcane, tobacco and wheat to counter the negative impact of climate change
J f

on our
crop production and food security.J

Identification of Climate Clever Clovers Varieties and Management Practices in Rice: 

Agriculture and livestock is recognized'as the second largest contributor to totalI
gieenhouse gas (GHGs) emissions in Palcistan. 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 

following improved management practices should be promoted; 

chemicals,

n
I?

reduction in use of
conservation of water, promotion of no-till farming and better water

i. management,

As mitigating methane production by ruminants is a significant challenge to global 
livestock production. The response to direct selection of animals for low methanogenicf

potential in the rumen is likely to be slow, so another strategy the identification ofclimate 's
clever clovers varieties offer a new paradigm to reduce methane 'emissions from&

ruminants,I
1

n^'^Lire Urban Land Expansion and Implications for Croplands in Our Province/Countrv: 

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

urban expansion has been occurred
Province and rapid T

i
on these croplands, emphasizing the potential 

competition for land between agricultural and urban uses. Very few studies have been ■;

conducted and show that high rates of urban expansion ovei' the last decades have 
resulted in the loss of cropland, in our Province/ Country. Although cropland loss has 

become a significant

. ■?t
ji:

¥r.- i'Si in teims of food production and livelihoods for . . 1concern us, there is.
■ ^

i

\
I
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'I
ii
t
■i:iII
I i very little scientific understanding of jhow future urban expansion will affect our 

croplands. In this regard, I have planned to work on related very important questions such-

as; Where are croplands most vulnerable! to conversion due to future urban expansion in
iij ' .

Province? Wliat is the magnitude of'cropland loss, especially of prime cropland, due 

to future urban expansion in our Provineb? and how will, the loss of croplands affect total 

cropland area and relative economic importance of agriculture in our Province?

Ii •.•IIi
II

iourii
I I

1'If$
I

I Thanking yon in anticipation Sir.
11i
1 Date: 27-11-2017s;

,1

Sincerelii
ii-

■iviy'.vlviuhammad Waqas ■f
Ii (PhD, Post Doc.)■r

I • Agriculture Officer 

Department of Agriculture Extension 

Gagra, Buner, Khyber Pakhtunkhwa
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CJ Government oe Khyber Pakhtunkhwa 

Agriculture Livestock & Cooperative 

Department1,'
f

DISCIPLINARY ACTION i:
1, Muhaiiimtid Azam Khan, Chief Secretary, Khyber Pakhtunkhwa as Competent 

Authority, am of the opinion that Mr. Muhammad Waqas Agriculture Officer (BS-17) O/o District 

Director Agriculture, Buner has rendered himself liable to be proceeded against, as he committed 

the following acts/omissions within the meaning of section-3 of the Khyber Pakhtunkhwa 

Government Servants (Efficiency and Discipline) Rules, 2011.

S'f atement of allegattons

1. He was granted 1460 days study leave on half pay w.e.f 1.3.2011 to 28.02.2015, 
he was required to report for duty on 
willully absented himself upto 13.04.2017.

for the purpose of inquiry against the said accused with reference to the above 

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

10(1 )(a) of the ibid rules:

01.03.2015 but could not join duty and

*)

/

.^0' • A*'

The inquiry ofUcer/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 against the accused.

_■).

4 1 he accused and a well conversant representative of the department shall join the 

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

A

ad AZAMjai0(MUIIA

CHIEF SECRETARY, 
KHYBER PAKirrUNKHWA

(COMPETEN']'AUTHORfl Y)
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f. The Deputy Secretary (Home)/[nquiry Officer

Home & Tribal Affairs Department, Khyber Pakhtuiikhwa, Peshawar
■U

%
!

A,.,.,c.T,nNI

_____ ______ ________________NO. DSm/HD/2Q 17/Vol-I/2 B A TF.n
PESHAWAR THE 21.11.2017 / PROVISION OF RESKARCH ARTICl.K.S -------- ---'I

Respected SirI
I have the honor to refer to your office Notification No. DS(J)/PID/20l7/Vol-I/2 Dated 

Peshawar .the 21-11-2017

'iI'
the subject opted above, below given is the list of my selected 

resepdrarticles published till dale in International and National reputed journals / conference 

; proceedings. It is also submitted that the information regai-ding those research articles currently 

m submitted/ under review process has also been listed.

on
1f

In addition, more than ten research articles
under preparation and will besubmitted in near future to the international journals.- 

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

order and the sequence of their respective copies attached

are
i:8

■In as annexLires are same.
■M

1■ t

I Research Articles/ Conference Proceedings Published in Year 2007 and 2008fl
ffe- 1. Arif M. Munsif F, Wat,as M, Khalil lA, All K. 2007. Effect of tillage 

economics of fodder maize production. Pak. J. Weed Sci.

2. Arif M, Waqas M, Nawab K, Shahid y. Effect of Seed Priming in Zinc Solutions 

Chick Pea and Wheat.

on weeds and
gJi Res. 13(3-4): 167-175.

on
f 8th African Crop Science Conference Proceedings. Ei-Minia, Egypt,

27-31 October 2007. Vol. 8. pp'237-240, Part-1.
#1
i

3. Evaluation of Zinc Application Methods in Maize. 12th Congress of Soil Science Society: 

October 20-23. 2008. N WFP Agricultural University Pesh 

Impact of Nitrogen and Potassium Combinations 

Yield-Components of Wheat.

2:
lii a

awar, Pakistan.f
4.I and Source Sink Removal on Yield and

12th Congi'ess of Soil Science Society: October 20-23, 2008,mm NWFP Agricultural University Peshawap Pakistan.' *r

it : ''
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1 ;•
i Reseiirch Articles/ Conference Proceedings Published in Year 2011

Munsif F, Arif Mj Khan N, Hussain Z, Waqas IVl, Ali K. 20)1. Effect of tillage system 

early seedling growth, fodder yield and economics value of maize. )nt. .1. Bio. Biotech. 

8(2): 233-237.

Saifullah, Jan A, Munsif F, Arif M, Khan H, Ali K, Waqas M, Ali A. 2011. Performance 

of millet varieties under different irrigation levels. Sarhad J. Agric, 27(1): 1-7.

Arif M, Waqas M, Munsif F, Khan N, Ali A, Hussain Z, Sarnad A. 20.11. Seed priming in 

Zn solution enhances emergence and yield of chickpea. Int. J. Bio. Biotech. 8(2): 295-298. 

Ali K, Khalil SK, Hussain Z, Munsif F, Din iU, Waqas M, Wagma. 2011. Effect of 

various tillage methods and nitrogen management on weeds and maize performance. 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, Radhakrishnan R, Park ES, Lee U. 2011. Salinity stress resistance offered by 

endophytic fungal interaction between Penicillium minioluleum LHL09 and Glycine 

L. J. Microbiol. Biotechnol. 21(9): 893-902.

10. Khan AL, Hamayun M, Ahmad N, Waqas M, Kang SM, Kim YH, Lee H. 2011. Exophiala 

sp. LHL08 reprograms CucumLs to liigher growth under abiotic, stresses. Physiol

Plant. 143: 329-343. .

}.
5. onI

6.
€ f .1% Ii 7.

Ut 8.Is

€

' 9.

i
% max.J.5?«'

Si

m

JI
Research Articles/ Conference Proceedings Published in Year 2012

11. Waqas M, Khan AL, Kamran M, Hamayun M, Kang SM, Kim YH, Lee )J. 20.12! 

Endophytic fungi produce gibberellins and indoleacetic acid and promotes host-plant 

growth during stress. Molecules.7; 17(9): 10754-73.

12. Waqa.s M, Khan AL, Hamayun M, Kamran M, Kang SM, Kim YH, Lee H. 2012.
I

Assessment of endophytic fungi cultural filtrate on soybean seed germination. Afr. J. 

Biotechnol. 11(85): 15135-15143. '

13. Khan AL, Hamayun M, Radhakrishnan R, Waqas M, Kang SM, Kim. Y.H, Shin J.H, 

Choo Y.S, Kim J.G and I.J. Lee. 2012. Mutualistic association of endophyte Raecllomyces

■ formosiis LHLIO offered membrane stability and thermotollerance to Cucumis salivns. 

Antonie Van Leeuwenhoek 101: 267-279.
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'i 14. Kim YH, Khan AL, Sliinwari ZK, Kim DK, Waqas M, Kamran M, 

treatment to Rice {Oryzo saliva L. cv ‘Gopumbyeo’) plants during different growth periods 

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

15. Khan AL, Hamayun M, Waqas M, Kang SM, Kim YH, Kim DH 

sp. LHL08 association

Lee U. 2012. Silicon

■ 1
■i

I
Lee IJ. 2012. Exophiala\i

gives heat stress tolerance by avoiding oxidative damagei to1 i cucumber plants. Biol. Fert. Soils. 48(5): 519-529.'m t

1 16. Khan AL, Shinwari ZK, Kim YH, Waqas M, Hamayun M, Kamran M, Lee IJ. 2012. Role 

of endophyte Chaetomium globosnm LK4 in growtii of Capsicum Annuum by production 

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

17. Kang SM, Khan AL, Hussain .1, Ali L, Kamran M, Waqas M, Lee IJ. 2012. Rhizonin A 

fro in Biirkholderia

■ germination. Molecules 17,7980-7988.

1m
■

■ ii
t' <
*
1

S sp. KCTC11096 and its growth promoting role in lettuce seed
■ I•S

i •' 'A
Research Articles/ Conlercnce Proceedings Published in Year 2013s
18:Waq,as M, Khan AL, Ali L, Kang SM. Kim YH,

Lee IJ. 2013. Seed germination- '
influencing bioactive secondary metabolites secreted by the endophyte Cladosporh

c/ar/osponoitfei'LWLS.Moleculcs. 18, 15519-15530,

li
S

r

19. AL Khan, Waqas M, Khan AR, Hussain J, Kang SM, Gilani SA, Hamayun M, Shin JH 

Kamran M, Al-Harrasi,A,, Yun BW, Adnan M, U Lee. 2013.

■' jonthinellum LK5 improves growth of ABA-deficient 

of Microbiology and Biotechnology. 29(1 l):2i33-44.

20. Khan AL, Waqas M, Hamayun M, Al-Harrasi

synergism of endophyte Penicillium resedanum LK6 with salicylic 

annuum jn biomass 

13:51. ^

21. Ullah 1. Khan AR, Park GS, Lim JH, Waqn.s M, Lee IJ, Shm JH. 2013. Analysis of 

phytohormones and ph.osphate .solubilization in Pholorhabclus sp. Food Science and

Biotechnology. 22(1) 25-31. f

'll
Fungal endophyte Penicillium 

tomato under salinity. World Journal

§
ti

K

ijr hti
A, Al-Rawahi A , Lee IJ. 2013.-Co­

acid helped Capsicum 

recovery and osmotic stress mitigation. BMC Microbiology, 2013'
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ir't.
f,

I

janihinellum IJK5 cav\ veduce cadvmuvn loxicvX^ m Solanum lycopersicum (.Sitienj; and RlieY 

B\o\ Fei-U\ SoWs. 50, (,\Y ^5-S5.

23.. All K, Arif M, Khan Z, Tariq M, Waqas M, Gul B, Bibi S, Din Z, Ali M, Shafi B, Adnan 

M. 2013. Effect of cutting on productivity and associated weeds of canola. Pak. .1. Weed 

Sci. Res. 19(4): 393-401.

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. 19(4): 493-502.

25. Kamran M, Khan AL, Waqas M, Kang SM, Kim .1, Khan AR, Imran QM and Lee 1.1. 2013. 

An Eco-Friendly approach for control of Echinochloa cnts-galli (Barnyard grass).

International Conference on Crop Management in Changing Climate, February 11-13,
\

Faisal Abad, Pakistan. Page-102 l|

26. Kamran M, Khan AR, Khan AL, Wiiqas M, Kang SM, Shin JH and Lee IJ. 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 

Conference on Crop Management in Changing Climate, February 11-13, Faisal Abad, 

Pakistan. Page-103

27. Kim YH, Kamran M, Ahn IK, Khan AL, Lee'JS, Waqas M, Jang SW and Lee 1.1. 2013. 

Regulation of endogenous gibberellins and abscisic acid levels during different seed • 

collection periods of Panax ginseng C.A Meyer (Korean ginseng) in the Republic of Korea.
I * '

International Conference on Crop Management in Changing Climate, February 1.1-13, 

Faisal Abad, Pakistan. Page-118
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Research Articles/ Conference Proceedings Published in Year 2014

28. Waqas M,; Khan AL, Kang SM, Kim YH, Lee IJ. 2014. Phytohormone-producing fungal 

endophytes and hardwood-derived biochar interact to ameliorate heavy metal stress in 

soybeans. Biology and Fertility of Soils. 50, (7), 1 155-1 167.
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■m 29. Wiiqas M, Ahmad 3, Arif M, ' 

2014. Evaluation of humic acid
Munsif F, Khan AL, Amin M, Kang SM, KimM YH, Lee I.T.

application methods for yield and yield components of 
miingbean. American Journal of Plant Sciences. 5, 2269-2276.

30. Wat,as M. Khan AL, Lee l.I, 2014. Bioactive chemical 

endophytes and effects

-t

Sm

ti conMituents produced by
on rice plan! growth. Journal of plant interactions:•t 9(1X478-487.

Shim JK, Kim DH, Lee KY, Lee 1.1. 2014. Silicon 
apphcanon to rice root zone influenced,; the phytohormonal and antioxidants-responses 

undei sahnity stress. Journal of Plant growth regulation. 33(2) 137-149.

32. Kim Y-H, Khan AL, Kim D-H,

31. Kim YH, Khan AL, Waqas M,a
IA

'IS'
i1

Lee S-Y, Kim K-M, Waqas M, Jung id Y, Sliin J-H, Kim
Silicon mitigates heavy metal stress by regulating P-type heavy 

ATPases, Oiyza sativa low silicon 

Biology. 14:13.

A J-G, Lee I-J. 2014.a
metal

genes, and endogenous phytohormones. BMC Plant15

S ST," ............ K... „.,.Le6 1-J, 2014. Effects of plant-derived smoke 

{Echinochloa ,

Science. 64 (2), 121-128.

^ 34. Kang SM, Khan AL, Waqas M, You YH Kim JH Kim IC R
’ h JG, Hamayun M, Lee [J 2014

Plant Growth Promoting Rhizobacterias reduces adverse effects of salinity 

stress by regulating phytohormones and antioxidants in Cucumis .

interactions. 9(1), 673-682. !

I
the growth dynamics of Barnyard Grass 

crus-gall,■). Acta Agriculturae Scandinavica, Section B
on

‘ Soil & Plant

mI
1
Si

■ .c<'I 3
f and osmotic 

saiivi/s. Journal of plantt )■

i
V .

'“S sw, Lee IJ.014.. Regulation of endogenous gibberelliris and abscisic acid levels during diff, '

collection periods of Fana. giascag c. a. meyer in Republic - of Korea. Horticulture, 

bnviionment, and Biotechnology.-55(3):166-174 

36. Kim YH, Khan AL,

t JIm •if erent seed •
j

'S ^2
V

■It 7
Waqas M, Jeong HJ, Kim DH, Shin JS,'S J

Kim JG, Yeon MH, Lee IJ.

injury to Oryza sativa L. Journal of Plant Research.
37. Khan aL, Waqas M, Kang SM,

M
.’f 2014. Regulation of jasmonic aciI

127(4):525-32.4
Al-Harrasi A, Hussain J, Al-Rawahi 

IJ. 2014. Bacterial 

lAA and

A, Al-Khiziri S, 
endophyte Sphingorncmas sp. LKIl

7
:• Gllahl, Ali L,' JungH Y, Lee

Mn pro.duces gibberel'lins and 

Microbiology. 52(8), 689-695.

I
promotes tomato plant growth., Journal of
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I 38. Khan. AL, Wiuias M, Hussain J, Al-Harrast A, Al-Rawahi A, A!-Hosni K, Kim M-J, ■ 

Adnan M, Lee .i-J. 2014. EndophylesL4.s;7erg/7/w.y caespilosiis LKI2 and Phoma sp. LK13 

of]Mdrwga peregrina produce gibberellins and improve rice plant growth. Journal of Plant 
interactions, 9(1), 731-737.

39. Khan AR, Ullah I, Khan AL, Hong SJ, Wa'qas M, Parle GS, Kwalc Y, Choi JB, Jung BK, 

Park M, Lee IJ, Shin JH. 2014. Phytostabilization and physicochemical responses- of

Korean ecotype Solamim nigi^um L. to cadmium contamination. Water Air Soil Pollut. 

225:2147.

3; I-X

Ml

'5

i.

T
4

Sty

I 40. Khan AL, Waqas M, Lee IJ. 2014. Resilience of Pemcillium resedaniim LK6 and
exogenous gibberellin in improving Capsicum annuum L growth under abiotic stresses. J

fflY
i

Plant Res. 128(2);259-68.

41. Kang SM, Waqas M, Khan AL, Lee IJ.. 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 stresses, volume 1. Springer, NewI'-
York, pp. 1-19.

I

■; 42. Ullah 1, Khan AL, Ali L, Khan AR, Waqks M, Lee ij, Sirin JH. 2014. An insecticidal ■ ■

compound produced by an insect-pathogenic bacterium suppresses host defenses through 

phenoloxidase inhibition. Molecules. 19: 20913-20928..

I

9)

43. Shahzad 'R, Khan J, Gurmani AR, Waqas M, Hamay 

20;14:'Seed
un M, Khan AL, Kang SM, Lee IJ. 

piiming with gibberellic acid (GA3) in sponge-gourd modulated high salinity 

stress. Pakhlunkhwa J, Life Sci. 02(01): 75-86.

|?rf ■i.

1 a 44'. Shahzad R, Khan J, Gurmani A'R, Waqas M, Park J M, Lee SK, Kang SM, Kim YH, Lee 

IJ. 2014. Seed priming with gibberellic acid 3 in sponge gourd modulated salinity stress. 

The Korean Society of Crop Science Conference (Improvement of Crop Productivity 

Response to Climate Change), April 17-18, Global Plaza KNU, South Korea. Korean 

■loLirnal of Crop Science. P. 53.

Park JM, Kim YH, Kang SM, Kim' DK, Kim MJ, Lee SK, Waqas M:, Radhakrishnan R, 

Shahzad .R, Lee IJ. Lffect of Indole acetic acid producing Enierbactcria sp. 1-3 on lettuce 

growth. The Korean Society of Crop Science Conference (improvement 

Productivity Response to Climate Change), April 17-18, Global Plaza KNU
j

Korean Journal of .Crop Science. P.--53.,

t •;-f:
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Resc;irch Articles/ Coiilcreiice Proceedings Published in Year 2015'

5

4,

46. Waqas IVI, Khan AL, Shahzaci R, Ullah 1, Khan AR, V,Lee I-J. 2015. Mutualistic fungal 
endophytes produce phytohormones and organic acids that promote japonica rice plant 

growth under prolonged heat stress. Journal of Zhejiang University-SCIENCE B. 

1011-1018.

Ir-
a '.i

1/ 1
16(12), • ■ A

.1i--. i

47. Waqas M, Khan AL, Hamay

Endophytic fungi promote plant growth ani mitigate the adverse effects of stem
M, Shahzad R, Kang S-M, Kim J-G, In-Jung Lee. 2015.

rot: An
example of Pemcillium dlnmini and Aspergillus (erreiis. Journal of Plant Interactions. 

10(l),280-287-.

un
■ i:

I I

$

li 48. Waqas M, Khan AL, Hainayun M, Shahzad R, 

Endophytic infection alleviates biotic
Kim YH, Choi KS, Lee IJ. 2015.

yI
stress in sunflower through regulation of defence 

hotmones, antioxidants and functional amino'acids. Eur J Plant Patholi . 141(4), 803-824.
49. Ullah 1. Khaa AL, All L, Khan AR, Waqas M, Hussain ,1, Lee U, Slun JH. 2015. 

Benzaldehyde as an insecticidal, antimicrobial, and antioxidant

I.#
o;

,|-
compound produced by 

127-133.
.1 Photorhabdiis temperala Ml 021. Journal of Microbiology. 53(2)

50. Khan SA,.Lee JH, Hamayun M, Hussain A,4Chan AL, Waqas.M, Lee IJ, Kim JG.

Alteration in the gene expression of Glehma Huoralis seedlings exposed to culture filtrate 

of Penicillwm citrinum KACC43900. .loumal: of Plant Interactions

I! 2015.Af.)I iIt'pll 10(1) 51-58.
51. Kang SM, Khan AL, Waqas M, You YH, Hamayun M, Joo GJ, Shahzad R, Choi KS, Lee 

Gibberellin-producing Serralia mmcUodiphila PE.MOll

j
• IJ. 2015.

■ ameliorates low
temperature stress m Capsicum an,mum L. European Journal of Soil Biology. 68, 85-93. 

52. Halo BA, Khan AL, Waqas M, Al-Harrasi A, Hussain J, Ali L, Adnan M, 

Endophytic bacteria (Sphingomonas sp. LKll) and Gibberellin 

lycopersicum g rowth and oxidative

t f
Lee LI. 2015. 

can improve, 
stress under salinity. .lournal of Plant Interactions.I 10(1), 117-125?•2

r|.

53. Khan AL, Waqas M, Hussain J, A!-Harrasi A, Hamayun M, Lee IJ. 2015. Phytohormones 
enabled endophytic fungal symbiosis improve aluminum phytoextraction i 

■Soldnwn lycopersicum: an

1
;1at"-

.111 tolerant .1

examples of Penicillium janthinellum LK5 and comparison with 

exogenous GA3. Journal of Hazartlous Materials. 295, 70-79 

54. Khan AR, Ullah l, ,Khan AL, Pai'k GS,

1
I

I -i ,1
Waqas M, Hong S.l, Jung BIC, Kwak Y, Lee IJ,■S

7$
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Shin JH. 2015. Improvement in phytoremediation potential oi: Solanmn 

, cadmium contamination through endophytic-assisted 

-Environmental Scie

1 t nigrum under
%■ • Serratia sp. RSC-14 inoculation.I

£ ■ and Pollution Research. 22(18); 14032-42. 
55. Ali K, Arif M, Jan MT, Khan MJ, Yaseen t'

nee
ie#
I'i■f ■i Waqas M, Munsif F. 2015. Biochar: a novel 

on sustainable basis under wheat- •
I

top] to enhance wheat productivity and so'il fertility 

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

56. Khan AR, Ullah 1, Waqas M, Shahzad R,

Jf t-

Hong SJ, Park GS, Jung BK, Lee IJ, Shin JH 
Plant growth promoting potential of endophytic fungi isolated from Sola 

leaves. World'.!. Microbiol. Biolcchnol.

1 2015.i
i num nigrumI

31(9):1461-1466.
1

Irshad lyi, Khan AL, Waqas M. Shahzad R
, , I ■ ’

and Lee 1-). 2015. Kinetin modulates physio-hormonal 
attributes and isoflavone contents of Soybean' grown under salinity 

6:377. '!

# 57. Hamayun M, Hussain A, Khan SA, 

Ullah N, Rehman.G, Kim H-Y
> Iqbal A
4
4.1 ■1-

ff
■IL

stress. Front, Plant Sci.|c
ii hIf . 58. Kim Y, Hwang S, Waqas M, Khan AL, Lee .1, Lee J, Nguyen

I. 2015. Comparative analysts of endogenous Itormones level in.two soybean iGlycine 

L.) lines differing m waterlogging tolerance. Front. Plant Sci. 6:714.

59. Shahzad R, Waqas IVl, Khan

HT and Lee

f-H max
\
i AL. Hamayun'M, Kang S-M. Lee 1-J. 2015. Foliar 

apphcation of Methyl .lasmonate induced physio-hormonal changes in Pisun, sa,lvu,n under 

diverse temperature regimes. Plant Physiology and Biochemistry. 96, 406-416 :
60: Wdqas M. Hatnayun M. Khan AL. Shahzail R, Lee I-L 20151 Endophytic ftmgi promotes 

growth and reprograms the adverse affect of stem tot by regulating systemic acquired

Protection Congress. (August 24-27)..

I

Ii

lesistance in'Sunflower. I8th international Plant 
Berlin, Germany. PP- 467. ■

Ii
L'i'
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Research Articles/Conlerence Proceedings Published in Year 2016 and 2017Iu 61. Waqas M, Shahzad R, Khan AL,

t-J.-2016, Salvaging effect of triacontanol
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Effect of Tillage on Weeds and Economics 

Fodder Maize Production

Muhammad Ariff^, Fazal Munsif^, Muhammad Waqas^, Ibni Amin
KhaliF and Kawsar Ali^

OF

ABSTRACT

An experiment was conducted at Agricultural Research 
Farm, NWFP Agricultural University Peshawar during 
spring 2007. The experiment was laid out in randomized 
complete block design having four replications. The 
tillage systems conslstefl of no-till (NT), conventional 
tillage (CT) and deep tillage (DT). Maize type sweet 
(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 Phosphorus and 

■ nitrogen were applied at the rate of 90 and 120 kg ha\ 
respectively. Weed density and diversity 
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 yield followed by DT and NT. Similarly, 
resulted in higher gross income and gross margin. 
However, comparison showed that NT with less 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 puroose crop. Staggered 
planting • from February to September helps cope with the fodder 
scarcity problems faced in May-June and October-November. 
nutritious fodder is relished by all livestock, especially milch animals. 
The green fodder of maize contains 1.56% protein, 0.30% fat, and

corn
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y

!
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EO'ect of seed priming in Zn solutions on chickpea and wheat

^ MUHAMMAD ARJF'. MUHAMMAD VVAQAS’. KHALID NAWAB' & MUHAMMAD SHAHID'
Department of Agronomy, ’ Department of Agricultural Extension Education and Communication, NWFP Agricultural

University Pesluiwar, Pakistan, marifl<han75@ya!ioo.com

Abstract: In order to study the effect of seed priming in different concentration of Zinc solutions 
experiments were conducted at

on chickpea and wheal,
. Agricultural llesearch Farm of NWFP Agriculttiral University Peshawar during Rabi 2002-

-OOj. The experiments were laid out m Randomized Complete Block design with four replications. The seed of chickpea 
variety ICarak-1 was primed in water, 0.05% and 0.075% Zn solutions while the seed of wheal variety Salecm-2000 was 
primed in 0,I%,0. 2%,0. 3% and 0.4% Zn solutions. D17 seed (non primed) was used as control treatment in both crops. A . 
plot size of 15m by 4 m with rows distance of 30 cm was used for chickpea while a plot size of 2.5m by 3.5m with 
distance ofSO cm was used for wheat. Analysis of the data indicated that seed priming significantly affected emergence m'^

■ graui and biological yields of chickpea.S ced primed in 0,05% Zn solution resulted in the highest emergence m•^ grain and 
biological yields ol chickpea. In case of wheat, seed priming signilicanily affected gains spike'', thousand grain weight 

j giain yield, bio ogical yield. Seed primed in 0,4% Zn solution resulted in higher grains spike', thousand grain weight and 
biological yield while seed primed m 0.1% Zn solution resulted in the maximum grain yield of wheat. It 
seed priming in Zn solutions improves grain yield ol'chickpea and wheat.
Key words; Seed priming, Chickpea, Wheal, Yield

!
rows

2

is concluded that

.j

soaking induces a range ol biochemical changes in the seed 
that are required to start the germination process (breaking 
of dormancy, hydrolysis or metabolism of inhibitors, 
imbibition and enzyme activation), some or all of these 
processes that precede tlie germination arc triggered by 
piiming and persist i'ollowing the redesiccaiion ol seeds 
(Asgeilom and Becker, 2001) Thus upon seeding, primed 
seed can rapidly imbibe and revive the seed metabolism, 
resulting in a higher germination rate and a reduction in the 
inherent physiological heterogeneity in germination (Rowse, 
1995), Nulriem priming has been proposed as a novel 
technique that combines the positive effects of seed priming 
with an improved luiirient supply (Al-Mudaris and .Iiitzi 
1999).

Introduction
'i

Wheat is the most important winter crop of Fakislan as well 
iis ol the world. It ranks first on the basis of area and 
production in Pakistan. Likewise, chickpea is also the 
mi|boiiant pulse crop which is mostly sown on marginal and 
lainfed areas of the country.

Crop production is affected by a low chemical 
i availability of P and Zn (Ryan, 1997). Especially during the 
\ early growth stages, a lack of P and Zn iciarcl.s seedling 

growth, rendering the young planticts parllcularly sensitive 
to the frequently encountered dry spells (.loncs and Wahbi, 
1992). A rapid establishment of healthy seedlings and a 
suflicient supply with P and Zn are prerogative to reduce 
ihe risk of ci'op liiilurc (Brown el ol., 1987). Zinc is 

I essential lor the synthesis of plant growth rcgululors like 
auxins, also act as a metal activator of several

I

In nutrient priming, seeds are prclrcated (primed) in 
solutions containing the limiting nutrieni.s instead ol' being 
soaked simply in water (Arif el al. 2005). Seed priming has 
been shown toI enzymes,

I involved in the synthesis of protein and nucleic acids in 
I plants. Zinc deficiency occurs in alkaline soil, and is 
I unavailable due to the formation of zinc hydroxide and 
I oxides. N and P also affect zinc uptake by the plants (Khalil 
I and .Ian, 2002). Khattak and Parveen (1986) reported that 
I out 00 320 soil samples collected from NWFP, 23%
I dendent in Zn. Phis study included samples from forest 
I soils but district-wise data revealed rinu neaiiy 50% of 
I samples were Zn deficient in Kai'ak district und 100%
I deficient in soils of the Peshawar valley. Based on extensive 
I research on micronutrients in .soil and crops, it lias been 
I esiiniaied that now aboui 70% ol the cultivated area of the 
I country is consiclurud sine dcncicnl, and Zn doliuicncy is Expa,-i„„n,lal site 
5 .he thud most serious crop nutrition problem in ilie country The 
n alicr N and P deliciency (Rashid, 1996).

priming comprises the soaking of seed in water 
and drying back to the storage moisture uniil use. The

be effective in improving stand 
establishment and crop vigor in range i.)f crops (Musa el al. 
2001; I larris ei al., 2001). Osmo-conditioned seeds 1 
have improved germination and uniformity, especially 
under adverse seedbed, condition such as low temperature 
(Pill and Finch, 1988; Stoffela e/ a\., 1988).

The present experiment was iiiiliaieci to study the effect 
ol seed priming with various zinc coiiceiuration on yield 
and yield components of chickpea and wheat.

may

were

Mafcriiils :mcl Methods ajte f
cxpenmeni wa.s conducted at Agricultural Research 

Farm, NWFP Agriculiural University Peshawar, Pakistan 
Peshawar is located about 1600 km north of Indian Ocean 
and thus ha.s a continental climate. The experimental

.iISeed

I site is
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EFFECT OF TILLAGE SYSTEMS ON EARLY SEEDLING 
YIELD AND ECONOMICS OF MAIZE

Siwl.r'Ali''''’ Nasiullah Kl.an’, ZahiJ Muha.nn.acI Wa(,a.s'a„d

Corresponding email: iiosnil/o/i(hislii;Ji,did,\.jlu

GROWTH, FODDER

I
/

‘O.coni

abstract
I

Reduced iiilaye hns become an iiiicyiaJ componeni of siislainable agriculiurc icduciim inmit 
reduce .soil erosion and labor cosis, and eliminiilioti iifcxtensive land 
the elTeci oT ullage systems 
Agriculiunil Research Farm of NWFP

costs and soil loss, conserve energy, 
„ I, • i'lt'iilmg. Therelore, in order to iiive.stig:ile
early seedling gmMh, fodder yield and economic analysis, the expc.iinem was conducted lU 

, Agnculiiinil University, Peshawar duriiii; socinii 2007 The
on

I expciiineni was laid out injiii
i
I

Key-words: Tillage, maize, seudling growth, Ibcider yield.

INTRODUCTION

il is 3 '' " ■" syslem in IChyhcr Piikhtoonkhwu and Pakistan because
Staple food ciop lor most of the rural population as well as fodder for animnl.s Maize is eultivued borh in 

ihc'thri?^ summer season as a dual purpose crop. Staggered planting from February to September helps cope with 
the todder scarcity problems faced in May-,)une and October-November (FFirris rr dl onrm , T, ,

widely grown lor sale as green fodder ^

betxvecn the various tillage practices (Fischer ei ai. 2002; Iqbal ei ai. 2005' Wane and Dnlnl ?nnr.\ Unw m? ’ 
can be erficicnt in saving more water for crop production (Hableeebria! eioi 20071 h *' a
sustainability of arable land in temperate region (NaSn o o 200^ ^ ^ P'-oduct.v,ty and

moisture and nutrients for plant and microbes (I opez-BclliL ni onof p n E,
ultimately had increa.sed crop yield (Zorita ^000) " " ’ ' Sheelavanlar, 2006) and hence

materials and m ethods

i

'
.

as around cities it is

I
* aJ.

on

i

Expei-imciit!il site!
The eflecis of dillerent tillage systems 

analysis in (icld experiment were assessed on early seedling growth, fodder yield 
sweet corn. I he experiments anti economic 

carried out at Agriciiliura! Research Farm of KPK
on were

i
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SEED PRIMING IN ZN SOLUTIONS ENPIANCES EMERGENCE 
CHIClvPEA

Miilumim;id Aril', Muiiaminad Waqas', Fazal Mutisil", Ahid Ali\ Zaliid Hussain', Nasrullali Khan^ 
and Abudul Samad

'Oeparirneni of Agronomy. Kliyher Pakhinnn Kliwan. Pakisian

Research Inslinae Tarnab. Peshawar. Khyber Pakhioon Khwan. Pakistan 
Pakisian Tobacco Board Mardan. Khyber Pakhioon Khwan. Pakisian
Deparlmeni oj Weed Science. KPK Agriciihiiral University. Peshawar. Khyber Pakhioon Khwan. Pakisian

AND YIELD OF

;i

ABSTRACT

i
I > o.da U) study the dfeci ol zinc print,ny on cliickpcn, ;tn cxpcrimcni w;,s cunducicd nl AyriculKiinl Research rnnn of NW1'1> 

AgncuUunil University Feshnwnr dnnni. Kuh, 2002-2003. The expenmen, wns Inid on, in Knndontized Complete Block dcMun with lour 
repl.cnuons, llte seeds of cltiekpca variety 'Ktirrik.l- were primed in water as well ns 0.05% and 0 075% Z.it solutions Diy seeds (non 
primed) were used as control treaiment, A plot size ol' 15 m by ^ m w„h row lo rmv distance of 30 cm was used Analysis of the dal-,

0 Wy Zn solt^hn r""ll’1 ^'l'emergence, urain yield and Inologicnl yield ol'ehickpea. Seeds primed in
orimlf , 7 , H "• of citiekpea. In conclusion il can he recommended thm seed
primiiib in /n solutions does improve the seed emergeoee, grain yield and biological yield of chick per

Keywords: Chickpea, Zinc, Boron, seed primiiij;, emergence, grain ami biolo((ical yield.

INTRODUCTION

1 crop.

5

f

I
I Chickpea (C,cer nnelm,,,,, L.), eonimonly known as gram, is lire filll, most imporltinl legume crop in the worki 

allei soybean groundnut, dry borin and pot,. II Is the major pulse erup tvith respect lo cou.sumption and cultivated

du tng l997-9k to 2000-01, rcspeelively (Anouymous, 2001). Seed quality (viability tind vigor) has got profound
dTecOw-lv"" “'“I’ '-'“"''V P>P'" "-i"' "■=" devclopod rool sysimn can more
e lecitvely n ob.lize limilmg nutrients Irom the soil and can better wilhslnnd adver.se conditions (e.g. dry spells)

tgoious c.nly .seedling growlb has been shown lo be associated willi higlier yield (Harris cl ai. 2000) TIte vigor of 
seeds can be mrproverl by techniqne.s genernlly known as seed priming, whiclt cnitanccs the speed and uniformity of 
geimmulion (Heydeckcr d ai. 1975), Seed priming comprises the .soaking of seed in walcr and drying back to the 
storage moisturemntil use. On-farm seed pr.niing is a simple, low-en.st, and risk-le,s,s technology Utat has been
.999; (Harns'e,

sf,ee?°hcl-“orp'’",m “7° ir"' EHrtgmlly during the early grosvih
-l.lges, lack ol P aid Zn retards .seedling growth, rendering Ihe young plantlels sensitive lo the frequently
e conn erect dry spells (Jones and Wahbi, 1992), Rapid establishmem of healthy seedlings and an adeqnale suppl^ 
of P and.Zn are prerogative ,0 redtiee the risk ol' crop failure (Brown e, ai: 1987), Nulrien, priming has b^n 
pmposecl as a riove! kc niqne lha, combines die positive effects of,seed priming with an improved luitrln, supply 
(A - iVludaiis and Jii zi 1999). In nulnent priming, seeds are prcircalcd (primed) in solutions containing the dcricienl
nil Items, instead ol being soaked simply in water. This allernalive approach involves .soaking seeds in dilute 
solutions before sowing.

ll IS now well established that ‘on-fanir seed priming with water alone is effective in subslantiallv increasim. 
yields ol chiekpea (Marr.s ef ai. 1999; Mussa cR ai. 2001) and wheal (Harris e/ ok. 2001) in South Asm, There ° 
several advantages of using seed pruning; miermuilrients adeciuatcly supplied to the seeds, uneven application of 
zinc to the soil is avoided ns each seed is exposed lo the nutrient, uplake is gnaranleed, and ihc amounts rcuuired are 
likely 10 be less in magmuide than ihai for soil applicaiion. Conversely, ihc risk' of mxiciiy may be incretised by 
priming. 1 he m.siam research cxpenmeni was ihercforc conducied wiilrihe. aim io cvaltuiie the effeoi of,seeds primed 
in Zn solutions on seeds emergence and yield of chickpea crop.

successful in i

I

j
'i;

■
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Pak. J. Weed Sci. Res. 17(3): 253-262, 2011

Effect of Various Tillage Methods and Nitrogen 
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 loss' in maize 

invesUgate the effect of different tillage practices and
crop. To 

nitrogen (N)
management techniques, 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

manure (FYM), poultry manure 
(PM), 75/o N (mineral) + 25% FYM, 50% mineral N + 50% FYM 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 , 
tillage (RT), conventional tillage (CT) and deep tillage (DT). 
variety "Azam" ivas 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 allotted to the sub plots. Tillage practices . 
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 
gram 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

reduced
Maize

and N

^ yield 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 

tor 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

1
1
•)

Khyber Pakhtunkhwa Agricultural University Peshawar. ' 
Corresponding author; krshah9R@vahnn1 .com
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Endopiiylic fungi sue litllc known for their role in 
gibbercllins (GAs) synthesis and nbiolic stress resistance 

I ill crop plants. We isolated 10 endophytes fi'oni the roots 
I orilcld-growii soybean and screened their culture nitrates 
I (CF) on the GAs biosynthesis mutant rice line - IVaita-C. CF 
j bioassay showed tliat endophyte GMH-1I5 significantly 
I promoted the growlli of yVaito-C compared ivith conti ols. 

GMI l-l B was ideiKified as Penicilliiim miiiioliiteiiin LI ILOy 
(lie basis of ITS regions i DNA sequence homology and 

pliylogenclic analyses. GC/MS-SlM analysis of CF of P. 
iiiinioluteuni i-cvealed the pi-cscuce of bioaclive (.’A., and 
CA,. In endophyte-soybean plant inicraclion, P. miniolnieiiin 
assoeiation significantly piomolcd growth cliaiacterislics 
(.sliool length, shoot fresh and dry biomasses, chloropliyll 

I content, and leafarca) and nitrogen assimilalioji, with and 
I without sodium chloride (NaCl)-iuduced salinity (70 and 

140 mM) stress, as compared with control. Field-emission 
I scanning electron microcopy showed active colonization 
I of endophyte with host plants before and after stress 

ircatmcnls. In response to salinity stress, low endogenous 
ribscisic acid and liigh salicylic acid accumulation in 
ciidophyle-associntcd plants elucidated the stress mitigation 

I by P. ininioliifeiim. The endophytic fungal syniliiosis of 
I', mininhiieum also increased the daidzein and genistein 
contents in (he soybean as compared witli control plants, 
iiiulei salt stress. I hus, P. ininioliiteiiin ameliorated the 

I ;icivcrse effects of abiotic salinity stress and rescued soybean 
plant growth by inlluencing biosynthesi.s of the plant’s 

^ liormones and flavoiioids.

;

Kcywoi-cls: Penicillimv miniohiieum, soybean plant growth, 
phytoboimones, salt sire.ss, daidzein, genistein

Endophytic fungi, either ascomyccles or basiclioniycete.s,, 
live inside roots or tissues of the host plants without 
causing any disease symptoms or injury [d, 16, 33,d2]. 
These poorly known limgi represent a trove of unexplored 
biodiversity and are a frequently overlooked component of 
forest |51 and crop ccologie,s. In mulualisiic mode, endopiiylic 
fungi increase plani fitness by dissuading herbivory and 
pathogenic attacks while also facilitating plant growth 

1 through nulrienls uptake, water use efficiency, and curtailing • 
: of environmental stresses [6, 9, 38, 42, 52], The endophytic 

fungi, in return, obtain access to the host plant’s nutrients 
and dissemination to tire next generation (e.g., members of 
Clavicipitaceous and Dikarya) [4,24], Endophytic fungi 
produce a wide airay of biochemically impoitant metabolites. 
Among these, endophytic fungi have been reported for 
synthesis of various plant hormones such as gibberellins 
(GAs) reported by Khan ef al. [26, 27], Khan er al. [28], 
and Hamayun et al. [18, 19]. Currently, 136 GAs have 
been identified, and more than two dozen fungi, pathogenic 
and nonpathogenic, associated with plants and/or so;!, 
have been reported as GAs producers [1.7].

Salinity stress prevails throughout our agriculture lands 
affecting crops and their productivity. With the human 
population expanding, food demands have been al a sturdy 
rate and therefore, .minimizing such stiesses would be 
urgent issue to resolve, - Salt stress induces ionic and 
osmotic imbalance inside plant cells. Accumulation of aduiicd 
osmolyles transduces signals to aggregate, phytohormones
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Exophiafa sp. LHL08 reprograms Cucumis sativus to higher 
growth under abiotic stresses
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Yoon-Ha Kim^ and In-Jung Lee^-*
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Cndophyiic fungi are potential sources of secondary metabolites; however, 
they are little known for phytohorniones secretion and ameliorntion of plant 
growth under abiotic stresses. We isolated a novel endophyte from the roots 
of CuCLirniii s.iiivus and ideniifietl it as a strain of Hsoijhialn sp. by sequencing 
internal transcribed spaccr/largc subunit rONA and phylogenetic analysis. 
I'rior to identification. Culture filirairj (CF) of Exophi.ihi sp. has shown sig­
nificant growth promotion of Waiio-C la gibbercllins (CAs)-deficieni mutant 
cultiv.arl anci Dongjin-byeo (normal CAs biosynthesis cultivar) rice seedlings, 
CF analysis of fxop/ira/a sp. showed the presence of physiologically active 
CAs (CA|, CA3, CA,j and CA7) and inactive CAs (CA5. GAy, GA.j, CAi;. 
and CA20.). fx'op/na/a sp. had higher CAs in its CF than wild-type strain 
of Cihberellj tujikuroi except CA^. Influence 01 f.vop/i/a/a sp. was assessed 
on cucumber plant's growth and endogenous abscisic acid (ABA), salicylic 
acid (SA) and bioaclive CAs under salinity and drought stresses. Exophiala 
sp.-lretned plants have shown significantly higher growth and rescued the 
host plants from stress promulgated water deficit, osmotic and cellular dam­
age. I he altered levels of stress-responsive ABA showed low level of stress 
confined to endophyte-applied plants than control. Glevaied levels of SA 
and bioactive CAs (CA;( and CA^) in endopliyte-associaied plants suggest 
stress-modulating response toward salinity and drought. In conclusion, sym­
biotic relaiions between Exophinla and cucumber have reprogrammed tlie 
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.
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revised 23 June 2011

doklO.1111/). 1399-3054.2011,01508.x
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Abbreviations ~ ABA. abscisic acid; blastn, basic local alignment search tool (or nucleotide; CF, culture filtrate; DDW, 
double distilled water; DMRT, Duncan's multiple raneje test; EL, electrolytic leakage; GAs, gibberellins- GC/MS SlM gas 
Cliromatograpliy/mass spectrophoiornetiy with selected ion monitoring: HPLC. Iiitj'h performance liquid chromatography; 
ITS, internal transcribed spacer; LSU, large subunit; MP. maximum parsimony; PDA, potato dextrose agar' PEG polyethylene 
glycol; RWC, relative water content; SA. salicylic acid; SDW, shoot dry weight: SFW, 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 (lAA) and mitigate abiotic 
stresses like salinity and drought. The endophytic fungi- Phoma glomerala LWL2 and 
Penicillium sp. .LWL3 signiEcantly promoted the shoot and allied growth attributes of ' 
GAs-delicient dwarl mutant Wailo-C and Dongjin-beyo rice. Analysis of the pure cultures ■ 
of these endophytic fungi showed biologically active GAs (GAu-GA], GA4 and GA7) in 
vaiioLis quahtities. The cultures of P. glomerala and Penicillium sp. also contained lAA. 
The CLiltuie application and endo|)hytic-association with host-cucumber plants significantly 
increased the plant biomass and related growth parameters under sodium chloride and- 
polyethylene glycol induced salinity and drought stress as con.ipared to control plants. The 

endophytic symbiosis resulted in significantly higher assimilation ol'essential nutrients like 
potassium, calcium and magnesium as compared to conti'ol plants during salinity stress. 
Endophytic-association reduced the sodium toxicity and promoted (he host-benefit
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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: Chrysospoiium 

, 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 seed germination percentage, peak 
value, germination value, shoot and root length, germination index and vigour index. Amonq 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 all 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: Chrysosporium pseudomerdarium. Aspergillus fumigatus. Paecilomyces 
germination. sp., soybean, seed

. 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, 2005; Yah et al., 2010). • 

Germination of seed start with the uptake of water by the 
^ inactive dry seed and cease with the protrusion of 
, embryonic axis and sign of radical formation (Bewley, 
i 1997). in agricultural ecosystem, early seed germination'

set trend for seedling performance and ultimately proper 
plant establishment (Weitbrecht et al., 2011). To obtain 
better seeds germination and afteiward 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 
the use of plant hormones such as Gibbereilins for seed 
priming (Wallace and Elizabeth, 2 000; Debeaujon and 
Koor'nneef, 2000; Grappin et al., 2000). Among 
phytohormones, gibberellic acid (GA) are mostly respon­
sible for cel! division and elongation, activation of embryo, 
weakening of endosperm layer and mobilization of 
endosperm food reserves are its prominent action. In most 
species during seed development

'Corresponding author. E-mail; ijlee@knu.ac.kr Tel' + 02-53- 
950-5708. Fax: + 82-53-958-6880. GA • biosynthesis 

results in build up and storage of bioactive GAs or 
precursors of inactive 
1987; Toyomasu et- al..

Abbreviation; CF, Cultural filtrate. . GAs (Groot and Karssen; 
1998; Kamiya and Garcia-
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Miitoalistic association of Paecilomyces formosus LHLIO 
offers thermotolerance to Cucumis sativus

Abdul Latif Khan ■ Mulianimad Haniay 
Muhammad Waqas • Sang-Mo Kang • Yoon-Ha Kim • Jac-Ho Shin • 
Yeon-SiU Choo • Jong-Guk Kim • In-Jung Lee
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Abstract Wc invesiigaled in this study the influence 
of tin eiulophylic |•Llngus. Paeciloinyces formosus 
LHLIO, on ihc thermoiolerance of CLicuinber (Cue- 
uniis saiivux) upon exposure to high (38°C) and low 
(8°C) lemperaiure stresses. The results showed that 
endophyte-inoculated plants had signilicantly higher 
plant growth attributes under high-temperature stress. 
However, they were either low or insignilicam in

non-tnocLilatcd control and inoculated plants with S°C 
treatments. Lower stress-promulgated water deficit 
and cellular membrane damage were observed in 
endophyte-treated plants after 38°C ireaimeiii than in 
control plants under 8°C stress. Total polyphenol, 
reduced glutathione, and lipid peroxidation activities 
were reduced in endophyle-associaied plants after 
exposure to 38°C as compared with control and 
8°C-tre;iied plants. The concentration of saturated 
fatty acid.s (palmitic-Cl6:0; stearic-C18;0) was lower 
in endophyte-treated plants with or without low- 
tempcraiure stress, but after 8°C treacmenf increased 
compared with controls. Unsaturaicd fatty acids 
(oleiC'ClS:!; linoleic-Cl8;2; linolenic-C 18:3 acids).- 
were similar at.normal conditions; however, at 38°C, 
C18:2 and C18;3 werc decreased, and C]8:l 
increased in cndophyte-treaicd plants compared with 
controls, while the inverse relationship was found at 
8°C. Low levels of abscisic acid in P. formosus- 
associated plants al ter 38°C treatments revealed stres.s 
tolerance compared with control and 8°G-treated 
plants. In contrast, salicylic acid was pronounced in 
endophytc-lreated plants after low-temperature stress 
as compared to other treatments. The resulls provide 
eviclence that the lesponse to P. formosus association 
was beneficial at normal growth temperature and had 
varying effects in fespon.se to temperature stress.
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SILICON TREATMENT TO RICE (ORVZA SATIVA L. cv ‘GOPUMBYEO’) PLANTS 
DURING DIFFERENT GROWTH PERIODS AND ITS EFFECTS 

ON GROWTH AND GRAIN YIELD

VOON-NA KIM‘, ABDUL LATIF KHAN'ZABTA KHAN SHINVVAUl', DUCK-MWAN KIM', 
MUHAMMAD WAQaS', MUHAMMAD 1C\MRAN' AND IN-JUNC LEE'*

'School of Applied Bioscisnces. Kyungpook NaHonal Jniver.siiy, Daegu, 702-701, Korea 
^Department of Botany, Kohai University of Science and Technology. Kohai Pakistan 

^Department of Bioiechiiolog)/, Oauid-e-Azam University, Islamabad. Pakistan 
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Ab.stnict

Silicon (Si) lins been cunsidereci n Iwneficiiil clement for plant growili. We have assessed the elTccis oTSi application 
rice {Oiyzu saiivci L.) growth and its grain yield iii field level. For tlii.s, we pcriorined two experiments. In experiment I, 
applied Si ut three dillerent concentrations (lipiiid Si-10, 25 and 36%) to the sectibed of rice bel'nie iransplaniation into 
paddy Held. The results of this experiment slmweil that Si application to rice seedbeds did not alVccteti the rice plant height 
and slioot IVesh weiglit but its application signil'icantly increased the pushing resistance of rice plants from 12.2-16.7'^;, as 
compared with water applied control plants. The lodging index of Si treated rice plants signirictintly decreased (13.7% 
LS-25) as compared with control. Similarly, Si treated plants had signil'ictmily higlier yield. Upon Si ticatmciu (LS-36). the 
grain yield per 10 acre and ptmicles per plant were 15.1% and 6.3% higher than the water treated conirul plants respectively. 
The best concentration (LS-36%) revealed in the lirst experiment was foliar applied at IP day's before heading stage, initial 
tilling stage and panicle initiation stage to the rice leaves and we observed tliai shoot biomass was not signincnnlly diri'erent 
between control and Si treated plants. Ilowevcr, significantly higher pushing resistance (10.5%-13.H%) and plant lieight 
(I2.2%--16.7%) were observed while lower lodging index (7.6~7.Si%) was recorded for Si treated plants as compared to 
control plants. Similarly, Si application incrcaserl the number of panicles per plant as well as the grain yield per 10 acre as 
compared to control. In conclusion, the Si appliciiiion 
time with feasible concentration.

i
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, wc
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I

significantly regulate plant growth and yield if applied at pro|x;rcan

Intro tliiclioii high iciiipcrauiic. lice'/'.ing, clc.) conditions (Kim el a!.. 
2011). Si has many effect whicli Si improve coll wail 
ihicknes.s below the cuticle tind it also improve.s leaf angle, 
making leaves more erect, ihiis reducing sell-shticliiig, 
especially iiiuler liigh nitrogen rale (Maiiad et ai, 2003). 
Si trealmenl has acted as ell'eelive improvements of loaf 
water sialti.s by decreasing excess transpiration via 
modiiicalion olTslomata! action and reduction in cuticuiar 
tninspiration during abiotic slres.s conditions (Agaric el ah. 
lyyy; l-lallori el ai, 2008; Matoh et ai. lyyi). The 
benelicial cfreci of Si Tipplieation other than rice plants 
has also been reported. Studies have revealed ihai Si is a 
beneficial element to higher plants, • particularly for 
grasses and various cultivated crops like rice, wheat, 
tomato, euciimber (Ahmed et ai, 2011; Clien elai, 2011; 
Epstein. 1994. 1999; Hamayiin et ai, 2010; Hatlori et ai, 
2005; Kim et ai, 2011; Liang ei'al., 1996, 1999. 2002; 
Parveen & Ashraf, 2010). In last decade or so, various 
studies have revealed the initigtiling role of Si under 
various biotic (planl disea.ses and pests) and abiotic 
slresses (heavy metals, drought and salinity) to crop 
plains (Ahmed ei ai. 2011; Chen ei ai, 2011; Epstein, 
1994, 1999; Hamayun et ai.. 2010; Hattori et ai. 2005; 
Liang e/ ai. 1996. 1999, 2002; Parveen Ik A-shraf. 2010), 
In mitigation ol abiotic stress, according to many rescBi'ch 
repoils. Si ha,s beneficial ciTects to be applied during 
cullivalion of rice (Ando et a!., 2002; Savant ct ai. 1997; 
Yo.sbitla et ai. 1962), l-!owcver, few reports also suggest 
that applying Si-eonlaining fertilizers to paddy (ickls 
Suppress both leal and panicle blast in irrigated rice 
(Datnoff.e? ai. 1991; Seebokl el ai. 2000). Further 
studies arc needed at field levels to elucidate the effects 

the economically important agronomics. The effects of

I In Asia, rice is one of the three most important food 
crops. Especially, in the vast monsoonal areas of tropical' 
Asia, rice gives the highest fooil-siaple cereal yield front a 
fixed land area of arable land (Dana, 1986; KOsler el ai. 
2009). Rice {Oryzo saliva L.) is clas.silied a typical 
monocotyledon planl and also separated as seini-aqiialic 
planl because of its growing at both the seedling and adult 
stages (Kende at a!., 1998). Rice is known to iieeumulule 
high amotmt of silicon approxinnitcly 10% of its dry 
weight (Epsiein, 1994, 1999). Silicon (Si) is second 
abundant elomenl in soil and is an essential clement for 
animals and has been implicated in optimal bone and 
connective tissue growth and development in the human 
body (Mitani at ai. 2008). In higher pltnils. Si is 
consumed from the rhizospherc through root in the form 
of Si(OH)4 and SiOj wliilc its uptake and accumulation 
varies greatly.among dilTcrcnl planl species (Kim et a!.. 
2011; Parveen &. Hussain, 2008; Taknhtishi et ai. 1990), 
Through recent studies, upltike and transport of Si in 
plants have revealed by two ways i.e.. (i) from apoplasi 
into symplasl and (ii) loading of Si into .xylem (Hatlori et 
ai. 2008). Riec iias both types of Iraiispoiler. and their 
high activity allows rice to lake up considenible amounts 
of silicon from soil .solution (Hallori et ai. 2008; Mitani 
& Ma, 2005). Alter Si uptake in planus. Si hns various 
physiological actions to plants in its regiilatiun of biotic 
and abiotic slresses.

Numerous studies have elucidated its beneficial 
effects on plant growth and development under biotic 
(diseased and pests) and abiotic stresses (saimiiy, mei;il 
toxicity, drought, radiation damage, luiirienl imbalances.
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Exophiala sp.LHLOS association gives heat stress tolerance 

by avoiding oxidative damage to cucumber plants
Abdul Lntil' Ivliiiu • Muhiimin;ul Hiimiiyjiii •

I Miiiiaimiiad VV;u]:is • Sang-Mo Kang • Yooii-Hu Kim • 
; Duk-Hwaii ICim • In-Jung Lee
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\
Abstract Exophiala sp, LHLOS, a gibbercllin-producing 
strain, was investigated to assess its effects on ciicumbcr 
plani growth and heat (40°C) stress tolerance. The re.sults 
reveal that Exophiala sp. associated plants had significani.ly 
higher plant growth attributes (shoot length, plant biomass, 
clilorophyll eonicnls, and leaf area) than control under heat 
sircs.s. Endophytic association helped tlic plants (o obtain 
adequate water to reduce the Icafclccuolytic leakage under 
stress. High-lcmpcralure-induced oxidative stress was less

higher quantities, white glycilein conicni was almost same 
in endophyte-associated plants under heat stress than coniro! • 
plants. Conlrarity, stress-responsive endogenous abseisic • . 
acid and jasmonic acid were significantly ticiivtitcd in non- ' 
inociilaied control ireatmenLs as compared to endophyte- 
inoculaied plants under hciit stress. The findings of the study 
icveal that association ol h.xophiala sp. with cucumber host 
plants can modulate heat stress by innuencing physiologictil 
and biochemical contents of plants under heal stress.

pronounced in Exophiala sp. associated plants as siiown by 
enhanced levels of total iDolypIrenol and reduced activities of 
glutathione, supetoxide anion, and lipid peroxidation. To 
tolerate heat stress and rescue

Key^voi-ds Exophiala sp.LHLOS • Heatstress • 
Phytohormoncs • IsoHavonoids - Fatty acids • Oxidativestress

plant growth, the endophyte 
association significantly increased catalase and peroxidase 
activities of the host plants as compared to control plants. 
Comenis of palmitic, stearic, oleic, and a-linolcnic

I
I

liitrocluctio n
were

significantly decreased in the Exophiala sp.-inoculated 
plants than control plants under heat stress. Contents of 
Havonoids like genistein and daidzein were produced in

Crop yield is often limited by extreme environmental con­
ditions. Boili high and low lemperatiire can bring changes 
ranging from ionic/osmotic levels to phytoliormonal and 
secondary metabolites (Wahid cl al. 2007). Heal stress 
(1) damage mitochondria and chloroplasts, (2) reduce water 
use cfticicncy, (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 (BOS) such as su|)eroxide radical, 
hydrogen peroxide, hydroxyl radical, clc. Reactive oxygen 
species can be a signaling molecule, but their uncontrolled, 
production can negatively affect tlie cellular apparatus (Im et ' 
al. 2009; Zinn et at. 2010). To avoid oxidative damage, plants 
adapt de novo syntlicsis of compatible solutes acting as ROS 
scavenger. These scavengers include reduced glutathione 
(GSH), maloridiiildehydc (M'DA), total polyphenols, catalase 
(CAT), peroxidase (POD), polyphenol oxidase (PPO), etc. 
These scavengers stabilizes subcelkilar structures and buffers 
cellular redox potential under sirc.ss conditions (Wahid ci al.

\
i

can

Electi'oniu suiiplemetiiary material The online version of lliis article 
(doi; 10.1007/s00374-011 -0649-y) contains suijplemenlary material, 
which is available to ntilhorizcd users.
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IN GROWTH 0¥ CAPSICUM 
INDOLE ACETIC ACID

orea

Ahsii'iict

ace.i.......... ...... ............... .
emmnuu L.) p|;i,us. To.assess pliyloliormones sccieUng poteruiarak!reT,lin,cr(Cn' iOip.sicum
biosynlhesis nuitani Waito-C rice Eadonlw,^ Pap ir ! ! ' screened on GAs
biomass of Waiiu-C rice seedlings ns comirited wiili Pi' nf r ^ bie sliooi growth, chlorophyll coment and
as strain of ...................
sinulai sequences The CF analysis of P ^tnh a I spacer regions and phylogenetic analysis of

............... . Ligher GaI GA„ .fd GA^ di'S /i W f „e/„.l). TI,p CF of C
applied to the host-pepper plants The res ts revealed si^lm.-.n i ; ^ containing propagtilcs o( C globosmi, was 
and leaf area as compared to funetd-lS medL, m s oot growth, chlorophyll content, plant biomass
reciprocated for improved plant growth and yield at Held levds. '' ''''

Iiitiddiictliii)
(Hamayiin et al., 2010), Aspergillus fmtigatus (Khan et a!.. 
2011a) Penicillliim funiculosum (Klian et al.. 201 lb) 
Bopbiala sp. LHL08 (Klum et al.. 20i Ic), and Curvularia 
protuherata etc. • These

Endophytic tungi live asymptoinalically wiihin 
plant tissues have been found in almost all plant species 
(Saikkonen et al., 1998; Schulz &. Boyle, 2005). These 
poorly known fungi represent a trove of tine.xplorcd 
biodiversity, and a frequently overlooked coniponenl of 
forest (Reinhardt, 2007; Arnold, 2008) and crop ecology 
(khan et al., 201 la). The endophyle-host intertiction is 
mutualisiic or neutral and may differ among hosts and 
on the basis of environmental conditions (Saikkonen et 
al.. 1998; Faeih & Fagan, 2002). Endophytic fungi draw 
three basic bencnis from the host plants: nourishment 
physical protection and adversities

phytohomiones producing 
endophytes liavc been also repoiled to play essential role in 
crop plant growth and metabolism. However, there is little 
infomialion available on endophytes isolated from e.xiieirie 
environmental conditions,

t
'■

Chilli pepper [Capsicum annuum L.) is an impoilaiu 
vegetable as well as spice crop, used worldwide for 
domestic and commercial purposes. They are rich source 
of nmioxidants, vitamin C, pro-vitamin A. E and B 
(Bosland & Vouiva, 1999). Pepper 
sensitive

.IS regarded as a 
to salinity and drought (Kaiiber et al., 1992) 

With expanding human population, food demands have 
been al sturdy rate and therefore,

rcprotluclion e.g. 
members ol Clavicipiiaceous and Dikarya (Hyde & 
Soyiong, 2()0K). In return, the host plant is benclited by 
llie eiidophyie ihrough production ol'ineiaboliics ((e.g. 
alkaloids, aniihioiics

I
. maintaining plant 

growth ,s crucial for crop yield. Symbiosis of such 
endophytic fungi offers advantages to host plains, in 
transport and assimilation biochemicals necessary for 
plant growth iind counteract hiotic and ahiotic stresses 
(Schulz & Boyle. 2005; Waller et al., 2005; Reinhardt 
2007; Khan ei a!.. 2011abc; Daviti 
Previously, three different 
[Aspergillus favus. Coniothyrium 
were isolated IVom

oi' loxms, gro\vih regulators 
(Schulz A: Boyle 2005, Khan et al.. 20II;l)J nutrient 
composiuon inside tissues, plant hormonal Inilance, 
chemical composition of root exudates physical 
modihctiiion of soil, disease resistance and pioicciion 
ngainsl external calamities (Waller et a!.. 2005- Kaliman 
& Saiga, 2005; O.ses et ok. 2008).

These endoi^hyies have been Ibuiul

cT a!.. 2011). 
endophytic fungal slrains 

s|)., and Nigrospora ,sp,) 
pepper plant which improved planl 

growth and protected plants against pathogenic attack. 
However, wc (ailed to lind any report of phytolinrmones 
producing emlophytic fungi from the isolated from pepper ' 
plants. GA-pmducing fungal endophytes might 
potential to increase crop yields due lo increasing concern 
about (he excessive u.se of fcrnli/ers in agricultural and 
the subscqucni negative effect 
present work.

. . as a novel source of
vtu'ioiis kinds ol bioaciivc secoiKliiry mclaboliics (Schulz et 
ah. 2002). However, there are fe^v reports available about the 
endopliyies secreting pliyloliormones like gihhereihns 
(GAs), auxin cle, I’reviously, some eiulophyiie fungiil slrtiins 
were reported to produce a variety of physiologically active 
and inactive GAs, This includes; l-usarium fnpkuro, 
Sphacdoma maniho/icola (Bomkc et al 2008) 
Phaeospbaeria sp. L487 (Kawaide, 2006), Phaeo.sphaeria 
sp,. Neurospora crasso (Rademacher 1994). Sr.samum 
mdteum (Choi et al., 2005). Clado.s/oorium

iiavc

on the environinciil. In 
we aimed to isolate phyiohonnones 

producing bioaclive endophytic fungal strain from the 
roots of drotighi stressed pepper plants, Wc screenedsp. MH-6

the
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Abstract: We isolated and identillcd 
11096 from agricultural Held soils.

a gibberellin-producing Burkholderia sp. KCTC
The culture liltrate of. plant growth promoting

(PGPR, .I.„ifa..„ ............ ..
Chinese cabbage seeds. The ethyl acetate extract of the PGPR culture showed significantly 

.J, . iighe, late of lettuce seed germination and growth as compared to the distilled
heated control. The ethyl acetate fraction y .the Burkholderia 
bioassay-guided isolation and

I ■ -

i water
sp. was subjected to

obtained for the first lime from a Burkholderia 
plan growth promoting compound rhizonin A )!), which was characterized 
and MS techniques. Application of vari
lettuce seed germination

sp. the
through NMR 

various concentrations of 1 signiHcanlly promoted theM as compared to control.

I Keyword: Burkholderia sp. KCTCI I096; rhizonin A; grorvth promotion; lettuce seed

ST’^S.

. vi 13
I

http://www.mdpi.com/JoLii-naI/moIecules
mailto:amran60@gmail.eom
mailto:agronomist89@gmail.com
mailto:malikhejric@gmail.com
mailto:ijlee@knu.ac.lcr


I

I Molecules Hm, IS, 1 55 19-1 5530; doi: 10.3390/moleculesl 8121 5519
.wwmmsmmi

J
i I

ISSN 1420-3049 •
• vvww.mclpi.com/journal/molecLiles

Coninninicaiion

Seed Germination-lnfluencmg Bioactive Secondary Metabolites 

Secreted by the Endophyte Cladosporium cladosporioides LWL5
Muhammad Waqas 

I and Iii-Jiiiig Lee'■*

School of Applied Biosciences, Co! lege of Agriculture and I.,i fc Sciences, Kyungpook National 
University, Daegu 702-701, Korea; E-Mails: agronomistSO/c^gmail.com (M,W.); 
Iatifepm78@yahoo.co.uk (A.L.K.); kmoya@daum.net (S.-M.K.); kimyoonha7979@gmail.com (Y.-H.K.) 
Department of Agriculture Extension, Government of Khyber Pakhtunkhwa, Bunir 19290, Pakistan 
Depaitment of Biological Sciences and Chemisti'y, College of Arts & Sciences, Univei'sity ofNizwa, 
Nizwa 33, Oman; E-Mail: malikheiric@unizwa.edu.om (L.A.)
International Agricultural Training Center, Kyungpook National University, Daegu 702-701, Korea 

These authors contributed equally to the work.

I Author to whom correspondence should be addressed; E-Mail: ijlee@knu.ac.kr;
.Tel,:+82-;539-505-708; Fax:+82-539-586-880.

Received: 8 October 2013; in revised form: 7 December 2013/Accepted: 9 December 20! 3 / 
Published: 13 December 2013

1,2,T , Abdul Latif Khan Liaqat Ali Sang-Mo Kang Yoon-Ha Kim 1,4

3!
1

1 3
I
i
i

1

t
.1

I

Abstract; The present study was aimed to isolate bioactive metabolites produced by a 
fungal endophyte from lielianthus omniiis, Capsicum anmnim, and Ciiciimis sativiis and to 
assess their role in seed germination. Culture filtrate of the endophyte HA-3B from 
H. aniwus significantly inhibitory towards the germination and growth of lettuce seeds. 
HA-3B was identified

4
%
3

as Cladosporium cladosporioides. LWE5 through molecular 
techniques. Different concentrations (100, 500 and 1000 ppm) of the ethyl 
obtained from the culture inhibited the lettuce seed germination. The extract was subjected 
to column chromatography and a bioassay-guided isolation method, which .yielded 
compounds 1, 2 and an oily fraction. The oily fraction, subjected to fractionation and 
spectroscopic techniques, resulted i-n the identification of 31 different constituents. 
Compounds 1 and 2 were identified and characterized through MS and NMR spectroscopic 
techniques as benzoic acid. The bioassay results showed that this compound signilicandy 
inhibited the growth and germination of lettuce seeds. In conclusion, assessing the role of

a acetate extract
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I Abstract An endophytic fungus was isolated iVom the 
I roots of tomato {SaUunim lycopersicuin Mill) and identified 
I ;is !-‘enic:illii.iii} Jciniliinelluin LK5. The culture filtrate (Cl") 

If. janihinelUim significantly increased the shoot length 
o! gibberellins (GAs) deficient mutant wai.io-c and normal 

I Doiigjin-bcyo rice seccllings as compared to control, The 
I CF of?. janiJiinclluin contained GAs (GA^, GA4. GA7 and 
I C'Ai:). To assess endophyte-growth promoting ami 
1 lolerance potential, the CF along with the propagules of 
I endophyte was applied to lomato-liost and absci.sic acid 
I bM3/\)-delicieni mutant Siiie)L\ plants under sodium chlo- 
i I'ide (NaCl) induced salinity stress. Siiicii.s plains had 
I !-':!ardcd growth under, normal and salinity stress however 
I its growth was much improved during /-’. janiliinclliiin- 
I iissociaiion. The endophyte inoculation reduced the

iiione injury by decreasing lipid peroxidation as compared

to non-inoculatcd control under salinity, Endophyte-asso- 
cialcd Siiiens. plants have significantly higher catalase, 
peroxidase and glutathione activities as compared to con­
trol. Endophyte-infected host and Siiiciis plants had .low 
level of sodium ion toxicity and high calcium

4

contents in
it.s root a.s compared to control. P. Jamliinellunt LK5 helped 
the Siriens plants 10 synthesis significantly higherr ABA and 
reduced the level of jasmonic acid to modulate 
responses. The results suggest that cndophyics-associaiion 
can resist salimiy stress by producing gibberellins and 
activating dd'en.sivc mccham.sm.s of host ami plants
to achieve impriwcd growth.

stress- stress

Keywurd.s SoUin.nni lycdper.sicuiii - .S'f/i'uu.v • 
Endophylism • Abscisic acid • ,'salinitymem-

i
Introduction

I Klectroiiic supplementary material The online version of this 
^ :i!iii:lc (doi: in. 11)07/','; I 1274-01.3-1378-1) contains supplemeiilnry 

;));iiejlal, which is available to authorized users. Salinity has dcvaslative effects on crop planths growth and 
yields. An estimated 20 % of world arable and approxi- .
maiely half of the irrigated agricultural lands arc,affected 
by salinity (Sairam and Tyagi 2004). Salinity 
duciion of vttiious reactive oxygen species (ROS) like 
hydrogen peroxide and hydroxyl radicals etc. which can 
negatively affect the cellular functions. To counteract ROS 
production, plant adopts a delensive strategy by recruiting 
various antioxidants and related

.1 -'v. b. Khmi • J. Hu.ssuin • S. A. Gllani • A. Al-Hairasi 
r;f:p:uimcni of Biological Sciences and Chemistry,

3 dniversiiy of Nizwa, Nizwa, Oman causes pro-

^ ^ L. Khan • J, Hussain • M, Adnan 
I neparmieiu of Boiany, Kohai University of Science and 

'iVcIiiiology, Koliai, Pakistan

eiixytiies to minimize 
cellular toxicity (Mitticr et al. 2(.)0'4), Reduced glutathione 
(GSH), tocopherols, lipid peroxidation like melondialde- 
hyde (MDA), peroxidase (POD), catalase (CAT) and pol­
yphenol oxidase (PPO) etc. can play an cssemi:il role in 
eradicating radicals from cel! and convert litem into stable 
byproducts (Miti.ler ct al. 201)4). Furthermore, the plains 
respond lo stress by .signal transductions of plain hormones

i M. Waqas • A. R, Khan • S.-M. Kang • J.-H. Shin • M. Kamran • 
I H. W. Yun • l.-J. Lee (E3)
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Co-synergism of endophyte Penicillium resedanum 

-K6 with salicylic acid helped Capsicum annuum 

in biomass recovery and osmotic stress mitigation
Abdul Latif Khan Muhammad Waqas^, Muhammad Hamayun'', Ahmed Al-Harrasi 
and In-Jung Lee^'.

Ahmed Al-Rawahii

Abstract

ai
Sdsuch 5tre53ful evenu;, ii was aimed to investigate the co-synerqism of exogenous salicylic 
3Cd ,SA) and symbiosis of endophytic fungus with Capsicum unnuum (_. (peppier).

Results: The Ridings of the study showed that exogenous SA (10'^’ M) application to endophyte (Penicillium
ZiTsZco l content but also improved the
bomass recovery of pepper plants under polyethylene glycol (15%) induced osmotic stress (2 4 and 8 days)
mdophyte-in ected plants had low cellular injury and high photosynthesis rate. SA also enhanced the colonization 
ate of endophyte in the host-plant roots. Endophyte and SA, in combination, reduced the production of R05 by 

incieasing the total polyphenol, reduce glutathione,, catalase, peroxidase and polyphenol 
control plants. Osmotic stress i ' '

ii
i

I
}

I■>

ii ., I oxidase as compared to
rnrr.n-,r H ^ w 1 P^ouHced the lipid peroxidation and superoxide anions formation in control plants

Dianrs ueamH SA-treated plants. The endogenous SA contents were significantly higher in pepper
plants treated with endophyte and SA unde- osmotic stress as compared to control, ■ , '

symbiosis and exogenous SA application can help the plants to relieve the adverse 
ef ects of osrnoiic stress by decreasing losses m biomass as compared to non-inoculated plants These findinos 
suggest that SA application positively impact microbial colonization while in. combination, it reprograms the plantrxr,: z;;;r * S"*' "■ , mr

}

I
I

anZZT Biomass recovery, Cops,com
I

Background
negative effects of RCJS, plant produce antioxidants 
like reduced glutathione (GSH), total polyphenols, 
catalase (C/VT), peroxidase (POD) and polyphenol 
oxidase (PPO) etc [3], Plants tend to accunudate higher 
antioxidants to avoid cellular damage. Additionally, the 
plant hormonal apparatus is activated to transduce stress 
signals during altered osmotic potential. Endoce

,nainnin H 11 I acid (SA) is known to develop ' defence-rna,„L.„n rhe ccllulrrr redox potent,cl trod buffer the telated responses dur„H; brotic stress [4,51 while el

ogenous application of SA has mostly showed abiotic 
stress tolerance for example, heat stress in mustard 
1(51, chilling in maize I?), salinity in wheal [8] and 
drought in wheat and sunflower 19,10]. Exogenous

Water-deficient or drought stres.s conditions can drastic­
ally hinder the crop growth and yield. Exposure to 
extreme conditions brings changes in.side plant tissues 

1 ionic/osniotic, pli^tohormonal and secondary metabolites 
I levels [Ij, Continuous waves of drought cause an imbalance
I in the osmotic ijotential of the plant tissues, thus, inducing

the synthesis of I'eactive

at

I nous
■V.

3
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i Abstract Bacteria 
1 nematodes fH,, . Pl'nlorhahdu,

i Ml021 an°d PaLZX IZZcZ”"' 
j I'Wphoiogy und physiology ('Dongjin-beyo

I iti CLiltLiiL extracts. Moreover indole-3

I
■ i^iininescensTYQ] Plm i ’’V^^iora Ml021 and P.
^ ■■■-ve2ated hv r

o y growing them on pikovskaya (PYIC) 

^ iulubilizulion capubhiiy ^th r'°" P'“P'’’>te
1 P--' f-to,.s fo'piruln^r

If^nus consisis of 3 baclcriul speCes- , 
und P. a,y,„bi0Uca (2) " e ,, 

neniatode-symbiotic, while i|,e did y P“'“
patiiogen (1) PhoiorhahH ^ ^ potential human
inseedcidul loxn:for Ihe 

'omoss. toxins (2-5). Beside the n^e ™‘'"™us
ireatment the bacteria is thought to T'^d”“f

-«.c acd (lAA) ehentica, contplds such as";:” ?■

xenorhabdins as well as thp - r known as
wen as the mdole derivatives (3). There

auxintsl P'“"‘ growtit
by plants themselves or'by mL'obes'rb''r'"""'
(4,5). Aaxins are known 7o Z ^ 
responses, such as division elo ' f pbyxiological
of oells (6). lndoie-3-aeetic’aL (lAri
■mportant members of auxin fn-n '^ ■ 'f 
role in microbe-microbe „'''''portant 
Several recent reports indicate Uta'uAA'’"''''l"' sisnaling, 
molecule in bacteria and tlterefore of ^ “ f'E"oluig

bacterial physioloov f7t h i k ‘‘thesize lAA r ^ that bacteria

are
highly 

was concerned
IS leinperaiarroi on plant 

and ‘waito-
arei

'■

i

are bunch of indole 
hormones

I

promotion.

I'■'ff'"’'''!'*-"“ooteWtet, insecticirlal biclet ia P, , , ,. 
^'”1. PhcorhabPu.

MS on

are 2 pathways, lryntonlv,n''T....7^^’^bere
independent for the production of'uA 3^^ 
independent pathway for thp r ^ ^'>'Ptophan
branched fro,n incfole 3 1 , '^A is

Nntrients (macro and '"''oie (S,9).
'0 U'o plant growtl, and deve'ropme™o of PI 
one of tile nuijor essential m PI'ospItoriis is
grown, and develop,nent Phoster’"^^"'"'" '"’“'oSiool 
'i«"g being in tite , ) f- ''“loi.-ed to all
oepabie ,o3li,.ec,ly afo,t f“P“‘7'°" ('«)■ Manis a,e 
rhrtosphci'e (l|) Because - P'“P’‘'‘o mns f,-om the

I'llrodiictioii

I'iembers of il,e ge„ns Pheorhabd, 
I-’’ib'otic, Gram-negative IS ai'c nematode- 

and bioluminescent bticteria i

,3:L™!;;iw7!;:yn
|•-•'!)()l ol'Aiini;,. i M (|XdJ)
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Fungal endophyte Peniclllium janthinellum LK5 can reduce 

cadmium toxicity in Solanum lycopersicum (Sitiens and Rhe),

Abdul Latil Kliuii • Muhammad Waqas • Javki Hussain • 
Aliiued Al-Ilan-asi • In->lung Lee

lleceiveil: 19 Jatuiai-y 2013/Revised; 22 June 2013/Acceplai: I Jiily20l3 
Spiingcr-Vciing Berlin Heidelberg 2013

Abstract Wc investigated the role of gibberclliiis-producing 
endophyte Pentcilliiuv Jaiuhinelluni LK.5 associaied with 
Solanum lycopersicum (host), abscisic acid (ABA)-ilcficieiit 
romato mutant Sirieiis and its wild-type Rlicinlands Ruhm 
{Rhe) plants under cadmium (Cd) stress. A lOO-pM Cd 
application to hosl, Siiiens and Rhe reduced the shoot 
growtli, chlorophyll content and stomatal conductance. 
However, these parameters were signiricnntly (P<0.0011)

I higlicr (1.0- to 2.6-(blds) in host, Sicieiis anti Rhe under 
I endophytic association than in non-cndophyic infected 

plants (control) under Cd stress. Ftirihcrmore, endophytic 
association minimi/xd the Ctl-induccd mcinbi'ane injury 
iiiid oxidative sti'css to liosl, Siiicns and Rhe plants by reduc­
ing electrolytes and lipid peroxidation while increasing the 
content of redticetl glutathione and catalase activities as 
compared to non-endophyte-infccied plants. Stress- 
responsive ABA content significantly increased (~2-folds)

; in Siiiens and Rhe under endophyte association, while in hosl 
5 plants it was decreased under Cd .stress. Salicylic acid con­

tent was ~1.7-rold higher in host, Siiiens and Rhe plants 
I under Cd stress and endophyte association than in the con- 
I irol. Besides gibberellins production, the endophyte has the 
I potential to solubilize phosphates (12.73±-0.2d mg/l) since 
I higher P was observed in the roots of ,S'i//e(i,v, Rhe and hosl 
I plitnts. Similarly, nutrients like sulfur and calcium were more 
I etficicnily assimilated in roots of cndophytc-tissoeiatcd 
I plants than control under Cd stress. Conversely, Cd iiccumu- 
I iation was signifcantly decreased (P<0.001) in the roots of 
1 endophyte-inoculated host, Siiiens and Rhe than eoiurol. In

conclusion, endophyte symbiosis can counteract heavy met­
al stress which can exert negative effects on plant growtli.

Keywords Solanum lycopersicum - Siiiens - Bndophylism • 
ABA • SA - Cadmium stress

Introdiielion

Interactions among metals, rniciobes, and plants have attracted 
much tiuention because of the biotechnological potential of 
microorganisms to remove meuils diicctly from polluted media 
and the possible role of niicioorganisms in piomoting plant 
growth in metal conttiminatcd soils (Ike ct al. 2007; Rajiaimar 
et al. 2009; Weyens ct al. 2009; Deng ei :il. 2011). Among 
microbes, endophytic fungi are impoiianl due to their symp- 
tomlcss and rnutualistic role wilh plants (Khan ct al. 201 ft). 
The presence ol'suitable genomics trails is tilso important for 
endophytes to establish their interactions with plants (Barret 
el al. 2011). These cndophyles, besides producing plant growth 
rcgulalors (like gibberellins and auxins), can help the host 
plants to coiinteracl extreme envii'onmcntal conditions (Schulz 
and Boyle 200;); Redman cl al. 2011; Khan ct al. 2012). The 
development of an endophytic association in roots changes the 
key aspects of plant physiology, including the nutrient compo­
sition ol tissues, plant hormonal balance, chemical exudation 
from roots and potential lo remove soil contaminants by 
hancing phyloremediation (Xiao el al. 2010).

Crop plants exposed to Cd pollution exhibit retarded 
growth and yield. Cadmium diimagcs titc irlioiosynthetic 
apparatus (.lohn er al. 2009), lowers the chlorophyll content 
(Dong ci. al. 2006), inhibits tlie siontatal oj^ening (Yadav 
2010), and increases the production ofreaciive oxygen spe­
cies (ROS; Schurzenclubc! and Pollc 2002). To counteract 
ROS, the plants activate antioxidants like catahusc activity 
and rediiccd glutathione while the lipid peroxidation shows 
the degree ol oxidative stress perceived during ineinbranc
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EFFECT OF CUTTING ON PRODUCTIVITY AND ASSOCIATED
WEEDS OF CANOLA

Kawsar AIi\ Muhammad Arif^*, Zahid Khan^ Muhammad Tariq^ 
Muhammad Waqas^ Bakhtiar Gul", Shahida Bibi^ Zia-ud-Di^^ Murad 

Ali^, Bushra Shafi^ and Muhammad Adnan®i

a ABSTRACT
Dual purpose canola means cutting or grazing the crop and 

then letting it to re~grow and produce grain with no or little yield 
penalty similar to dual-purpose cereals. A ■ field

i

experiment ,was
conducted to study the effect of cutting on seed and biomass yields, 
weed density, fresh and dry biomass of ;cano/a 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 m 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.
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'i' INTRODUCTION
Like other developing countries, Pakistan is also facing 

scarcity of edible oil and 70% of the supplies are met through import ■ 
which results in huge loss of foreign exchange (Aslam et a/., 1996). 
Canola {Brassica napus L.) is a specific type of rape seed associated 
with high quality oil and meal. It contains 40-45% oil
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and 36-40%
i 1 Dept, of Agronomy, "Dept, of Weed Science, ^Dept. of Human 

Nutrition, ®Dept. of Water Management, "''Dept.- of Rural Sociology, 
^Dept. of SES, the University of Agriculture, Peshawar, Pakistan 

^ Department of Pharmacy, Federal Urdu University, i
^Department of Agriculture Extension, Buner, Pakistan
^Corresponding author's email: marifkhan715@a11p erlii_]-j_i£

Karachi, Pakistan

i
i

<3
a ESTEP'll

ii
4

i
I

I



I

1

Pak. J. Weed Sci. Res., 19(4):- 493-502, 2013I

EFFECT OF NITROGEN APPLICATION TIMINGS ON THE SEED 
YIELD OF BRASSICA CULTIVARS AND ASSOCIATED WEEDS

Muhammad Tahq', Zahid Khan^ Muhammad Arif'*,
Muhammad Waqas^, Khalid Naveed'', Murad Ali^, Murad AM Khan^, 

Bushra Shafi^and Muhammad Adrian®

1Kawsar Alii /.

i

ABSTRACT
To study the effect of nitrogen application timings on Brassica 

cultivars, 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- 
N!FA and NIFA Raya), three nitrogen application timings (all at sowing ■ 

f ffoiver/ng, 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

■•I
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■1 and

% 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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