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Development of DNA Isolation Protocol for Polymerase Chain Reaction Based
Marker-Assisted Breeding in Jatropha curcas L.

Jatropha curcas L., family Euphorbiaceae, is native of Mexico and tropical South America.
In India, it is commonly known as physic nut, purging nut, ratanjyot, chandrajyot, jangli arandi, kala
aranda etc. and mainly distributed in states like Rajasthan, Madhya Pradesh, Chhatishgarh,
Mabharashtra, Gujarat, Andhra Pradesh and Tamilnadu. It is very hardy in nature, can grow in poor
soils with annual rainfall of 300-1000 mm. and withstand temperature up to 45°C. It is easily
propagated through seeds as well as vegetative part. It can be grown as block plantation,
boundary/bund plantation, filler plantation or with intercrops. For the genetic improvement of this
species, assessment of genetic variability in the population is pre requisite .For the purpose, molecular
markers are the best tools because they permit the analysis of diversity at the molecular level.

An important, but often limiting step in marker-assisted breeding is the efficient
isolation of DNA for polymerase chain reaction (PCR) amplification. Isolating genomic DNA
from the leaves of Jatropha curcas is problematic because of the presence of fiber, phenols
and other organic compounds, which act as inhibitors. Initially several DNA extraction
protocols as well as commercial preparation kit (Quaigen and Axygen) were employed, but
the quality and quantity of the DNA obtained was not satisfactory. In some of the procedures,
DNA was extracted but procedure required large volumes of reagents and took a long time to
prepare numerous samples which is very expensive affair as well as time consuming. A
protocol to extract DNA was developed using CTAB methods. This protocol requires
minimal amounts of reagents and plastic ware, allowing for the simultaneous preparation of
30-40 samples, totaling up to 80 samples per day. To further purify the DNA, the final
precipitation step is repeated 3 times before resuspending the DNA in Tris-EDTA. This
repetition increases restriction enzyme digestion, making the use of the isolated DNA in
RAPD, RFLP and AFLP techniques.

The isolated DNA was quantified spectrophotometrically, with yields ranging from
70-150 pg per gram of tissue. The A260/A280 ratio was 1.64-2.05 among the first group of
12 samples analyzed, indicating clean DNA. RNA contamination, if any, can be removed by
digesting the sample with RNAse (20 pg/mL), followed by phenol extraction and
precipitation.

For the extraction of DNA, leaves of Jatropha curcas were used. The materials were
taken from the repository at National Research Centre of Agroforestry, Jhansi.

Solution and buffers for Jatropha curcas DNA isolation:

1. 0.5 M EDTA pH 8.0 : Dissolved 37.22g EDTA disodium salt and 4.0g Sodium hydroxide
in 150 ml H,O and adjusted the pH by NAOH solution. Final volume was made up to 200 ml.
2. 1M Tris-Cl pH 8.0: Dissolved 24.33 g Tris base in 150 ml distilled water. Adjusted to the
pH 8.0 by HCL and made up final volume to 200ml with water.




3. SM NaCl: Dissolved 58.44g NacCl in distilled water and made up final volume to 200 ml
with water.

4. CTAB (10%) W/V: Dissolved 200g CTAB in 180 ml distilled water. CTAB was
dissolved by warming the solution. The final volume was made up to 200ml

5. TE Buffer pH 8.0: 2ml Tris-Cl from 1M Tris-Cl stock and 0.04ml EDTA from 0.5M
EDTA stock were taken. The final volume was made up to 200 ml.

6. Tris Borate EDTA buffer or TBE buffer pH 8.0: Dissolved 27g Tris base, 13.75g boric
acid, 10ml (0.5M) EDTA in 400ml distilled water and made final volume to 500 ml with
water.

7. CTAB total DNA Extraction Buffer:

Final concentration Stock concentration
20mM EDTA 8ml (0.5M EDTA)
100mM Tris-Cl 20ml(1M Tris-Cl pH 8.0)
1.4M NacCl 56 ml (SMNaCl)

2% W/V CTAB 40ml (10% CTAB)

Mixed and volume made up to 200ml with water.
8. Loading dye (Bromophenol blue) :

Final concentration Stock concentration
0.1IM EDTA 10ml (0.5 M)

40% Sucrose 20g

25% Bromophenol blue 125mg

Final volume was made up to 50ml with distilled
water.
DNA Extraction protocol:
1. Grind 0.25 g of leaf tissue to a fine powder using a
mortar, pestle and liquid nitrogen. Transfer the
powder to an Eppendorf tube. Add 500 uL extraction
buffer .
2. Vortex the mixture. Incubate in a water bath at
65°C for lhr.
3. Add 500 pL ultra pure chloroform. Mix thoroughly
till the bottom becomes green.
4. Centrifuge at 6000 rpm for 10 min.
5. Transfer the supernatant to a clean Eppendorf
tube. Add 0.6% pL cold isopropanol. Incubate
on ice for 1hr.

6. Centrifuge at 4000rpm for 10 min. Discard the
supernatant. Wash the pellet with 300 pL 70%
ethanol and let dry.

7. Resuspend pellet in 600 uL. TE buffer containing
RNAse.

8. Add 300 uL cold ethanol. Incubate on —20 ° C for
lhr.

9. Centrifuge at 6000rpm for 10 min. Wash
the pellet with 300 puL. 70% ethanol and let dry. Figure. DNA isolated from
different Jatropha curcas germplasm

10. Resuspend the pellet in 300 uLL TE buffer. Quantify the DNA spectrophotometrically
at 260 nm.
11. Electrophorese in agarose gel to verify the DNA quality and quantity (Figure.).
This protocol allows for simultaneous DNA extraction from numerous samples and



uses small volumes of reagents while producing clean and high-quality DNA that is suitable
for RAPD, RFLP and AFLP techniques. The protocol can be applicable to other tropical and
subtropical tree species.
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INSTITUTE RESEARCH COUNCIL

XVIII ™ Institute Research Council (IRC) meeting was held on 4™ to 6™ July, 2007.
All the scientists of the Centre participated in the meeting and presented the progress and
significant findings of their projects. Three new projects were approved by the IRC.

CELEBRATION OF ICAR FOUNDATION DAY

Centre celebrated 78" ICAR FOUNDATION DAY on 16™ July, 2007. On this
occasion research activities on Agroforestry, Agrihorticulture, Silvipasture, Tree
Improvement and Watershed Development were exhibited and farmers of Ganeshgarh, Karari
and Garhkundar villages were also participated. Dr. V. K. Gupta (Acting Director) delivered
a foundation day lecture. The event got wide coverage in press and media.

HUMAN RESOURCE DEVELOPMENT

e Dr. P. Rathakrishnan, Scientist (Forestry), Dr. C. K. Bajpai, Sr. T. O. (T-7/8) and Sh.
Mahendra Kumar, Sr. Clerk of the Centre participated in the Hindi Training on “ Gahan
Hindi Training and Workshop” from 17- 21 July, 2007 at NAARM, Hyderabad.

e Sh. Rajendra Singh, Tech. Officer participated in the Training on “E. Learning” from 20-
25 August, 2007 NAARM, Hyderabad.

e Sh. R. H. Rizvi, Scientist (Comp. Appli.) and Sh. B. S. Tomar, Sr. Clerk participated in
training on “Intelligent Reporting System (IRS) from 30 to 31, August,2007 at NAARM,
Hyderabad.

INSTITUTE JOINT STAFF COUNCIL

Institute Joint Staff Council meeting was held on 14™ August 2007 under the
Chairmanship of Director Dr. S. K. Dhyani.

SADBHAWNA DIVAS

Centre observed SADBHAWNA DIVAS on 20™ August 2007. On this occasion all
the Scientists, Officers and other staff members of the Centre took Oath to inculcate
Sadbhawna in their acts and behaviour.
SC/ST CELL

The SC/ST Cell has been constituted to (i) Ensure compliance of office orders of
reservation issued from time to time in favour of SC/ ST employees and (i1) assist the Liaison

Officer to discharge his duties effectively. The committee is as under:

1. Dr. Ram Newaj, Sr. Scientist - Liaison Officer & Chairman



Dr. S. P. Ahlawat, Sr. Scientist
Dr. A. Venkatesh, Sr. Scientist
Sh. Birendra Singh, Sr. Clerk
Sh. D. K. Awasthi, AAO

Nk we

WOMEN CELL

As per the guidelines of the ICAR, New Delhi, and norms laid down by the Hon’ ble
Supreme Court, a Women Cell has been constituted at the Centre as under:
1. Smt Uma, Tech. Officer, NRCAF, Jhansi & Chairman,
2. Km. Divya Sharma, Professional —I, Development Alternatives (NGO), Taragram,
Orchha, Tikamgarh (M.P.)
3. Smt. Kaushlya Devi, Jr. Clerk, NRCAF, Jhansi.

PME MEETING

PME meeting was held on 5" and 6" September 2007. Agroforestry concerns in
relation to global warming were discussed amongst the Scientists. All the Scientists
participated in the PME meeting. Contingent action plan for different ongoing experiments
was discussed in the light of preventing drought in the region.

QUINQUENNIAL REVIEW TEAM (QRT)

Under the chairmanship of Dr. R. P. Awasthi, Former Vice Chancellor, Dr.Y. S. P. U.
H. & F, Solan (H. P.) third QRT (2002-2006) team visited the AICRPAF centers (PAU,
Ludhiana; HAU, Hisar; UAS, Dharwad; BSKV, Dapoli and MPKYV, Rahuri) from 07 to 29
July, 2007 and JNKVV, Jabalpur from 07 to 09 September, 2007 to review the work under
the project. Dr. R. P. Awasthi, (Chairman QRT) along with other team members visited the
Centre from 10 to 13 September, 2007 for interaction with the Scientist and officers of the
Centre. Dr. A K. Gogoi, ADG, (Ag/AF.) also participated in the interaction meeting.

CENTRAL JOINT STAFF COUNCIL

Sh. B. S. Tomar, CJSC Member of the Centre, participated in the 26™ Annual Meeting
of CJSC from 13.9.2007 to 16.9.2007 at NAARM, Hyderabad.

RETIREMENT

Sh. R. N. Singh, Tech. Officer (T-5) of the Centre retired on 31* July, 2007. The staff
members bid a grand farewell to the officer.

BER BUDDING TRAINING PROGRAMME
Centre organized Ber Budding Training from 28-30 July, 2007 at village Garh Kundar

in Tikamgarh (M.P.). This programme benefited about 37 farmers. Ber variety Banarsi karaka
is perpetuated on farmers field.
ENGINEER DAY OBSERVED

Centre observed Engineer’s Day (Shi Vishkarma Jayanti) on 16™ September, 2007.



VISITORS

1. Dr. R.P.Awasthi, Ex. V C& Chairman QRT, Dr.YSPUH& F, Solan (H. P.).
2. Dr. A. K. Gogoi, ADG (Agro./AF), ICAR, KA B-II, New Delhi-110114.
3. Dr. V. K. Mishra, Ex-Dean & Head, Department of Forestry, Solan (H.P.).
4. Dr. A.K. Mandal, Director, Tropical Forest Research Institute, Jabalpur (MP).
5. Dr. U. C. Sharma, Ex-National Coordinator, NATP, Jammu (J&K).
NEW EXTERNALLY AIDED PROJECTS
Name of the Project Funding Agency | Duration of the | Principal
Project Investigator
1 | Development of  Bamboo | National Bamboo | 1 September Dr. S.P. Ahlawat,
Based Agroforestry Systems | Mission, 2007  to 31 | Sr. Scientist
for Six Agroclimatic Zones Department of | August 2010
Agriculture  and
Cooperation,
Ministry of
Agricultre, GOI,
New Delhi
2 | Spatial and Temporal Analysis | DST, 10ctober 2007 to | Dr. R. H. Rizvi,
of Agroforestry Interventions | Ministry of | 30 September | Scientist (Sr.
in North —Western India using | Science and | 2010 Scale)
GIS and Remot Sensing Technologies,
New Delhi

xktj ?kkl YaikFksZfu;e2 tkx:drk fnol

dsUnz }kjk 22 flrEcj 2007 dks xktj ?kkl tkx:drk fnol euk;k
x;KA bl ekSds ij dsUnz ds oSKkfud] vf/kdkjh] deZpkjh rFkk
fdlku HkkbZ;ksa us dsUnz ds iz{ks= esa xktj ?kkl dks m[kkM+
dj xM~<+s esa bdV~Bk fd;kA rRi"pkr dsUnz ds IHkkxkj esa
xktj ?kkl Is lacaf/kr 20 feuV dk pyfp= fn[kk;k x;kA >kWIh tuin
ds fofHkUu xkWoksa Is i/kkjs dkdx.k] Lo;algk;rk lewgksa ds
InL;x.k  xSj ljdkjh laLFkkvksa ds izfrfuf/k] oSKkfud]
vf/kdkjh ,0a deZpkfj;ksa us Hkkx fy;kA xktj ?kkl YaikFksZfu;els
mUewyu gsrq vke vkneh ds IkFk & IkFk ljdkj dk lg;kssx]
lkewfgd iz;kl tSls Jenku ,0a tkx:drk vR;ar vko”;d gSA xktj ?kkl
ds mUewyu esa xsans ds egRo ij ppkZ dh x;hA twu Is vxLr
ekg rd xktj ?kkl dks Qwy vkus Is igys m[kkM+dj blls daiksLV
cukdj blds Inqgi;ksx ij cy fn;k x;k A




ou egksRlo

dsUnz }kjk x<+dq.Mkj] ftyk Vhdex<+ Ye-iz-> esa 1 fIrEcj
2007 dks ou egksRlo euk;k x;kA bl volj ij dsUnz funs”kd
Mk- ,I- ds- /;kuh us o'{kkjksi.k fd;k ,0a mUgksaus fdlkuksa
dks vkg~okgu djrs gq, dgk fd fdlku vius [ksrksa ij Qynkj o
cggmn~ns"kh; o'{k iztkfr yxkdj foijhr ifjffLFk;ksa esa Hkh blls
vk; izkIr dj Idrs gSaA blds ckn dsUnz ds vU; oSKkfudksa]
vf/kdkfj;ksa rFkk xzke x<+dqUMKkj] Mkcj] f"kojkeigj o Idwyh
ds fdlkuksa }kjk tykxe {ks= esa o'{kkjksi.k fd;k x;kA Vhdex<+
ds x<+dqUMKkj tykxe {ks= esa fofHkUu o'{k iztkfr;kW tSls
lkxkSu] ;qdsfyIVI rFkk xa/k] ccwy dh 260 ikS/k yxk;h xbZA
blds vykok fxuh ?kkl dh 2000 ikS/k Hkh yxk;h xbZA ou
egksRlo dk;Zdze esa e- iz- “kklu ds vf/kdkjh rFkk {ks= ds
xzkeh.k mifLFkr jgsA fo'k; fo"ks'kKksa us fdlkuksa dks
Hkw&mi;ksx] mUur’khy iztkfr ,0a LoLFk ikS/k lacaf/kr
tkudkjh nhA tykxe ifj;kstuk ds uksMy vf/kdkjh Mk- vks-ih-
prqgoZsnh us dfkokfudh dh fofHkUu Ik)fr;ksa dh tkudkjh
nhA dsUnz ds ofj'B oSKkfud Mk- vkj- ih- ffosnh us Iwfpr fd;k
fd o'{kkjksi.k dk;Zdze ,0a gfj;kyh ds ckjs esa tkx:drk c<+kus
gsrg dsUnz }kjk tqykbZ ,0a vxLr ekg esa cqUnsy[k.M ds
fofHkUu tuinksa tSls Vhdex<+] nfr;k] egksck] yfyriqj] >kalh
rFkk ckWnk tuin ds 178 d'kdksa ,0a Lo;a lgk;rk lewg ds
InL;ksa dks dsUnz ds vuqla/kku iz{ks= ij rFkk d"'kd izn"kZu
iz{ks= ,0a tykxe ifj;kstuk dk Hkze.k djk;k x;kA bl ekSds ij
dsUnz ds oSKkfud] vf/kdkjh] d”"kd x.k ,oa jkT; ljdkj ds
izfrfuf/k mifLFkr jgsA

fopkj vknku&iznku ,0a Ig;ksx

d'fk “kks/k Is tgMs fofo/k laxBuksa o foHkkxksa esa
vkilh 1g;ksx c<kus rFkk fopkjksa ds vknku&iznku gsrg Mk- Ih-
ih-,I- ;kno] egkfuns”kd mO iz0 d'fk vuqgla/kku iffkn usa vius



|g;skfx;ksa ds IkFk 23 vxLr 2007 dks dsUnz ij Hkze.k fd;kA
mUgksaus dsUnz ds oSKkfudksa ,0a vf/kdkfj;ksa dk vg~oku
djrs gq, dgk fd fdlkuksa dks vki ogh rduhd nsa ftlls mudks
jkstxkj fey Ids rFkk mudh IHkh tjrsa iwjh gks IdasA
mUgksaus dgk fd fdlkuksa dks lykg nsus Is igys mudh ckrsa
lqusaA Mk- ;kno us dsUnz }kjk pykbZ tk jgh d'fkokfudh ,oa
tykxe ifj;kstukvksa dh ljkguk dh rFkk dgk fd d'f'kokfudh }kjk
fdlku dh IHkh t:jrksa dh iwfrZ gksrh gSA dk;Zdze dh v?;{krk
djrs gq, funs"kd Mk- f’ko dgekj /;kuh us IHkh vkxUrgdksa dk
Lokxr fd;k ,0a mUgksaus dsUnz dh vugla/kku miyfC/k;ksa dk
ftdz fd;kA vkWoyk vk/kkfjr d*'fkokfudh dks cqUnsy[kaM ds
fdlkuksa us c[kwch viuk;k gSA dk;Zdze esa mQiz0 d'f'k
vugla/kku ifjkn ds mi egkfuns’kd Mk- jkBkSj Ifgr dsUn ds
IHkh oSKkfud] vf/kdkjh] jkT; ljdkj ds vf/kdkjh rFkk d'f'k foKku
dsUnz Hkjkjh ds oSKkfud x.k mifLFkr jgsA

o gn ekfld o {kkjksi.k ,0a tkx:drk dk;Zdze
dsUnz ds funs”kd Mk- ,I- ds- /;kuh ds fn"kk funsZ”ku esa

dsUnz }kjk o'gn ekfld o{kkjksi.k ,0oa tkx:drk dk;Zdze dk
vk;kstu fd;k x;kA bl o'gn ekfld o{kkjksi.k dk;Zdze ds rgr
tqykbZ ekg esa yxHkx 10]000 ikS/kksa dk o'{kkjksi.k fd;k
x;KA ftlesa dsUnz ds vugla/kku iz{ks= esa 3]000 ikS/ks rFkk
dsUnz }kjk ifjpkfyr x<+dqUMkj&MKkcj Yaftyk&Vhdex<+%: tykxe
ifj;kstuk ess 4100 ikS/kksa dk o'{kkjksi.k fd;k x;kA IkFk gh
Hkkjr isVz~ksfy;e us 3000 jrutksr %tVjksQklz ds ikS/k dsUnz
Is [kjhndj vius ;gkW o {kkjksi.k fd;kA

fgUnh IIrkg
14&21 flrEcj] 2007



Mk- ,I- ds- /;kuh] funs'’kd dh v/;{krk esa 14 flrEcj] 2007
dks fgunh IIrkg dk 'kqHkkjEHk fd;k x;kA Jherh uhye dylh]
izkpk;kZ] Jh xq: gjfd’ku egkfo | ky;] >WklIh fof'’k"B vfrfFk jghaA
nhi izTtoyu ds mijkUr dsUnz }kjk izdkfkr okf'kzd fgUnh
if=dk Adf"kokfudh vkyksd** dk foekspu eq[; vfrfFk ds dj
deyksa }kjk fd;k x;kA dk;Zdze esa ekuuh; d'f'k ea=h YHKkkjr
ljdkj’2 dk lans’k Jh Mh- ds- volLFkh] Igk;d iz'kklfud
vi/kdkjh }kjk Ik<+dj Iquk;k x;kA Mk- vkj-oh- dqgekj] izHkkjh
vf/kdkjh %fgUnh'z us fgUnh IIrkg dh :i&js[kk ,0a dk;Zdzeksa
dh tkudkjh izLrgr dhA izHkkjh vf/kdkjh 4afgUnh % }kjk Mk-
eaxyk jk;] egkfuns’kd] Hkkjrh; df'k vugla/kku ifj"kn] ubZz
fnYYkh dh vihy i<+dj IHkh dks Iquk;h x;hA

fgUnh IIrkg esa dsUnz Ikj lIrkg Hkj gksus okys
dk;Zdze esa dsUnz ds oSKkfudksa] vf/kdkfj;kssa ,oa
deZpkfj;ksa dks fn;s x;s iq#'dkj

fnukad | izfr;ksfxrk ig#'dkj | vf/kdkjh@
deZpkjh
14.92007 | dfork ikB izFke | Jh mn; izrki flag
fyrh; Jh jkeckcw
'kekZ
rrh; Jherh dkS’kY;k
nsoh
15-9- okn&fookn izFke Mk- cnsz vkye
2007 firh; Jh mn; izrki flag
rrh; Jh jkeckew
'kekZ
17-9- | fucU/k izfr;ksfxrk izFke  |Jh mn; izrki flag
2007 f}rh; Jh f'k’kqiky flag
rrh; Jh gwcyky
lqyslk izfr;ksfxrk izFke  |Jh gwcyky
firh; Jh egsUnz
dqgekj




rrh; Jh dkS’KY;k

nsoh
19-9- beyk izfr;ksfxrk izFke  |Jh jke ckcw
2007 'kekz

firh; Jh mn; izrki flag

rrh; Jh gwcyky

prqFkZ Js.kh deZpkfj;ksa | izFke  |]h jkeflag

ds fy, vkdfLed vodk”k firh; Jh jkenhu

ys[ku rrh; Jh x.ks'k izlkn
20-9- prqFkZ Js.kh deZpkfj;ksa |izFke  |]h jke flag
2007 ds fy, firh; Jh x.ks'k izlkn
beyk izfr;ksfxrk rrh; Jh jkenhu
vuqokn izfr;ksfxrk izFke Jh gwcyky
iz"kklfud "kCnksa dks f}rh; Jh egsUnz
vaxzsth Is fgUnh dqgekj

rrh; Jh mn; izrki flag

vfgunh Hkk'kk {ks=ksa |izFke Mk- ,- nRrk

ds fy, vugokn firh; Mk- cnzs vkye
rrh; Jh Ih- fkonklu
21-9- | “kks/k&Ik= iksLV] izFke Mk- vkj-oh-
2007 izfr;ksfxrk dqgekj

firh; Mk- jke usokt

rrh; MKk- vkj- ih-

ffosnh
21-9- ,d lky ds dk;Zdky esa izFke Jh jkeckcw
2007 201000 ;k mlls vf/kd 'kekZ
“kCn fgUnh esa fy[kus | f}rh; Jh egsUnz
ds fy, dqgekj

rrh; Jh gwcyky

fnukad 20-9-2006 dks fgUnh IIrkg dk lekiu lekjksg
dsUnz funs'kd dh v/;{krk esa IEiUu gqvkA bl vol;j ij funs'kd




egksn; }Kkjk izfr;ksfxrk esa fot;h izfrHkkfx;ksa dks igjLdkj
forfjr fd;k x;k vkSj mUgksus IHkh Is vkg~oku fd;k fd gesa
Hkkjr 1jdkj ds vkns’kksa dk ikyu djrs gq, viuk ljdkjh dkedkt
vf/kd Is vf/kd fgUnh esa djus dk iz;kl djuk pkfg,A vUr esa
fgUnh IIrkg dks IQy cukus gsrg Mk- vkj- oh- dgekj] ofj"B
oSKkfud ,0a izHkkjh vf/kdkjh %fgUnh'z us dsUnz ds leLr
vf/kdkfj;ksa ,0a deZpkfj;ksa dk /kU;okn Kkfir fd;kA

fgUnh dk;Z"kkyk

dsUnz esa nks dk;Z"kkykvks dk vk;kstu fd;k x;kA fnukad
03 tqykbz] 2007 dks vk;ksftr fgunh dk;Z"kkyk esa O;k[;ku
gsrq vfrfFk oDrk Jh ds-lh- dukSft;k] jktHkk"kk vf/kdkjh ,oa
Jh ,e-,e- HkVukxj] jktHkk"kk v/kh{kd] eaMy jsy izcU/kd
dk;kzZy;] >WklIh dks vkeaf=r fd;k x;k FkkA dk;Zdze dh v/;{krk
djrs gq, dsUnz funs'’kd Mk- ,I- ds- /;kuh us dsUnz ds IHkh
oSKkfudksa] vf/kdkfj;ksa ,0a deZpkfj,ksa Is vkg~oku fd;k fd
vius nSfud dk;Z esa ljdkjh dkedkt fgUnh esa djus dh
izkFkfedrk nsaA

fnukad 30 flrEcj 2007 dks vk;ksftr fgUnh dk;Z"kkyk esa
dsUnz ds rduhdh vf/kdkjh Mk- pUnzs"k dqekj cktisbZ us
viuk O;k[kku AjktHkk'’kk dh laoS/kkfud fLFkfr, jktHkk'kk
dk;kZUo;u % mRrjnkf;Ro ,0a vis{kk,a® fo’k; ij fn;k A ljdkjh
nSfud dke&dkt] Ik=kpkj] fVIi.kh ys[ku vkfn esa fgunh es
aiz;ksx esa vkus okyh dfBukbZ;ksa ,0a muds lek/kku ds
mik; dk;Z"kkyk eas Ig>k;s x;s A O;k[;krk }kjk jkTkHkk'kk
fu;eska ,o0a vf/kfu;eksa ds izfr depkfj;ksa ds mRrknkf;Ro ,0a
muds vuqgikyu ij foUgnokj ppkZ dh x;h A

EXHIBITION STALL



Centre participated in Foundation day of Indian Institute of Vegetable Research
(ITVR), Varanasi (U.P.) on 28™ September 2007. Hon’ble Dr. Mangala Rai, D.G., DDG
(Horti.), ICAR, New Delhi and Ex. V. C. of Purvanchal University visited the Exhibition
Stall of NRCAF
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	Centre participated in Foundation day of Indian Institute of Vegetable Research (IIVR), Varanasi (U.P.) on 28th September 2007. Hon’ble Dr. Mangala Rai, D.G., DDG (Horti.), ICAR, New Delhi and Ex. V. C. of Purvanchal University visited the Exhibition Stall of NRCAF


