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Abstract

Background and Objectives

Peanut (Arachis hypogaea L.) is one of the most important legume crops and it is rich in oil (47-
53 %) and protein (25-36 %). Peanut has very high nutrient requirement. On the contrary severe
mineral nutrient deficiency due to inadequate and imbalanced use of nutrients is one of the major
factors responsible for low yield in peanut (Kabir et al., 2013). Zinc (Zn) plays an important role
in the production of biomass. Furthermore, Zn may be required for chlorophyll production, pollen
function and fertilization (Kaya and Higgs, 2002; Pandey et al., 2006). Among the nutrients, Zn
deficiency causes yield loss to the maximum of 40% in peanut (Arunachalam et al., 2013). Plant
response to Zn deficiency occurs in terms of decrease in membrane integrity, susceptibility to
heat stress, decreased synthesis of carbohydrates, cytochromes nucleotide, auxin and chlorophyll
(Singh, 2007). Calcium (Ca) is required by peanut plants from the initial stage of pegs
appearance until pods maturity. Ca deficiency aborts or shrivels fruit and leads to high percentage
of empty pods. The comparison of the various methods of peanut plants fertilization is more
important. Peanuts need full sun and topping of main stem in peanut plants could improve solar
radiance penetration in to the canopy. Thus, the objective of this experiment was to evaluate the
effects of plant topping, Zn and Ca nano-fertilizers and their application on peanut yield.

Materials and Methods

This experiment was carried out in 2016 cropping season as split split plot arrangement based on
a randomized complete block design with three replications. Nano-chelates including nano-
chelated Zn, nano-chelated Ca and simultaneous usage of nano-chelated Zn and nano-chelated Ca
fertilizers and check as the main plots, the application of methods such as the soil utilization of
nano-chelates, foliar application and integrated method of the soil utilization and foliar
application of fertilizers as sub plots, and topping of the main stem at 10 and 20 centimeters
above the floor and no topping as control comprised the experimental treatments.

Results

In this experiment, the highest seed yield, biological yield, fruit (pod) yield and peanut hull
production were observed as affected by simultaneous usage of Zn and Ca nano- chelates,
integrated method of the soil utilization and foliar application of Zn and Ca nano- chelates and
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topping of the main stem at 20 centimeters above the floor. The greatest fresh forage and hay
yield was shown under simultaneous usage of Zn and Ca nono- chelates integrated method of the
soil application and foliar spraying of Zn and Ca nano-chelates and topping of the main stem at
10 centimeters above the floor. But the highest percentage of hollow pods per plant and fruit
harvest index were achieved under no topping of the peanut stem.

Discussion

It seems that dividing Ca nano-chelate application could improve peanut reproductive growth.
But Zn deficiency during the reproductive growth enhanced hollow pod numbers due to probable
photosynthetic capability increment of peanut plant. In general, simultaneous application of Zn
and Ca nano-chelates and integrated methods of their usage and topping of the main stem at 20
centimeters above the floor increased fruit and grain yield of peanut under Guilan climatic
condition.
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Table 2. Means comparison of measured traits in peanut as affected by interaction effects between studied treatments
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14.2" 33.7% 20.2° 1969 8873% 54,5 4330% 2361™ 1.5% 16.4% 1609 T, S+F
14.7° 34.0° 19.1% 1468 7227" 60.6" 3719 2251" 1.4° 13.9° 1392%F T,

“Means followed by the same letters in each column are not significantly different at 5% probability level LSD test.

A LSD g0 3T oy ety Sl o 53 (5513 gime SV B o &5 220 s (5ol Sl a5l gt 2 53 4 oSl
N oo Fa=To s T dhdsoet (Sl G pme =S+ F (il =F ( S 05,000 =8 clals Jlos Olsieay 5557 O3 me pe = CONMIOL ¢ondS” S350 + (55 OS50 =Ca + ZN (oS’ oS 6= Cal 55, NS 5= ZN

.L;;,.ur.x;:T3‘6,:ﬂ6—;L~v~ PARNS-31

Zn = Zn nanochelated, Ca = Canano chelated <Zn + Ca = Integrated application, Control= As check, S= No application, F= Foliar application, F + S= Integrated method, T, and T, = Topping of

the main stem at 10 and 20 centimeter above the floor, respectively.T; = No cutting.

€6 g (|01 ((TRF) oD 6FF g ey o= -



140 Y Ol F o)l FY o (5551087 ode aloms) ol Sl

o—e .(Nakhzari Moghaddam, 2012) 4%
S ssphals ol dil (5 457 555 0 bl
A5 e (5 Bl ¥) 50 B i
L) APl s S e m e oo gl
5 0T a5 3b 0 ol (Bl5 A 5 ()
ATy el 5 e b slasll 65y —
AS7 31> L s coMoas bl oo ST sl
P30 835 3 pemelS GLaISS U ol e s LS
5o 8 olE ok at) il e S
ol ol 48T i g |y a5 53 O Sl il 5
glaslss (“—i'-“;i’ sl )5 JSas 51 AL Ll o
O 534S ol gl sl swplol 4 Sl 6 i
i 4l g i (LK) ekl GlaOlaid a5
& glind Gl e 3 e g e Lol g Ay ST
eSS S sl 4l > Sas gl 5 Sas
e U5, 8 ol eslial sy pl 03 Oy 5ot 6555
5 sy Ay RIS e sy T ST S
Aas zals seedelol 4 5 gl
OUE O LS dluws

ey a4l sl J_J,F\fl_g S sls ol @l_:;'
$U S5 )lS Lal 5 55 (3e WWF) (iaelaly
SLaad 5 (G o do SHS15 55 69 5 S SLEDIS
Y Jgdz) AaT sy (6 5n il Yo gLl Sl e jplal
i sl 48T el 03 O 35 ey Do gl
DR X PUCTRENR PYS 6La(=l.,\3\){r:..l§} S pis
(Cakmak, 2008) ols KT G—b 55 s jas ails
(Kamara et al., 2011) s 8 wejplsly ML 5
Soble ST 5,8 dibte adsl Lol 5 55 SOT
OIS 53 415 3 3 gy g oS 5 (555 2
DL 55 L0 T (i e s (—njplale
Sy e aS Ll Ol glandllas 5 Oladses 505
5 31 a1 o (6 s LS Al G b
(Jalili Sheshbahre et al., 2013) a5 5L s G s

e 5 wils sl o ks Slalin andllas 55 ¢ pioman

dKamara et al., 2011)s o5 o)Ll oLS 55 ¢St o5ke
0L (6,555 Olaime (Salehin and Rahman, 2012
5 s Ay Sl e 1555 0l ST sl
03 5l 3 Shas 1B o 5 S5 03 3 5 ()
=\ (Dashadi and Pezeshkpoor, 2018) 13§
53 ElassS Sl eslizal Ll 5 53 S sls 0lis
Ve gl Sl mdelals (ol bl (55 ST
S ol Yo Cu:,\ﬂ@;ﬂpwuﬁpé,u&;u
Ao S a5k 2P St iy 1 o
Sles Ay 5 plenl Codle Csdm 1 b Wil 5 e
o pEa e (I3 Al oS il el Sl (s ke
N o b amglie 3 (6 208 03 53 5 Shos ol
0T S s s 8 ol 6 2 Sl Y 5l
EU At e iplals 03 55§ 5, Sas 45T
2345 35 oa bl e Al on OT 050 5 Shos
sy by (6 e gl Ve t\.&:);\@,‘ﬂc&u
7S b sl S W s 5 obe el sl
wjfl"\_: CK;AJ.LJ Lgl.adf J:g..:..? oo .54l
> b o o 313k Sl S (s VL il o
Sl s 4 1) 555 il g5 edd JSKi s oD S
G S 0553 Sas 55 ok 5 il
b JE (e iplol o g
g 0 I sluwy

53 O sl oy it (ST ol s el
5 eSS S o155 )8 3155 (e YAND) 6 5
@ A8y 55 Al slee 5 (ST A 2y )
PIERE U U RS NN A W PE WS Job
S 8 lalin andllas 55 (Y Jgds) el sy
s (Kamara et al., 2011) . lS™ 5 5,57 4S™ Coal 0k
S eok 8 52 53 ME SIS B o (55 s
b3, 5 (Pilehvari Khomami et al., 2008) .5 8
S 65 S ) AL s
WS 0sls Ol 6 K5 Ol (Irmaka et al., 2015)



e s dplol S5 s b Sl 55 0L 5 5l \og

AT sty i jplol g (35 o Il 5 s
Olizes ¢ tolasT ol guls D (Y Jsdz)
Slads g 55w 45 Al 0L (laslin anlles s
Sl s Il 5 i gy ddy ialS o YL
ils Sl et la a5l s Laasls 4 (6 5
A5 4o Iy (Nakhzari Moghaddam, 2012) .3 §
S ol bl sipbl (G50 L6 Ay o0
edpbl slad s G,y Ab) 5 digd @S
oM.;;ﬁw,ﬁowaﬁu&u,%
WWKL;LS-:J.QSS.U:\:QW}:JL;JQ:
s 8 el il e le 5> Shas ol B
« 45", sbas (Hosseinzadeh Gashti et al., 2009)
Sl D aneS obe (Ahdoe 5 (S5
e &S faselal s 3 S el il 5 3 Sas 55
o s e 055 e OT dls e La oL )l 4y
{(Arunachalam et al., 2013) coul ods 3,15

v.:_..lf:jfjjl_i 4_?\?\4;- JJ—AASA\: olas @Lﬁ
Sl 5 ¢ S5 03 5 0 gon sy e h Bl
2Lyl |y pedaas Ay 53 (injplsls @l 5 0 5n s Shese
3ol sl 15 IS Wi g o ol ol e ks
3l Ll 53 raselsls Lacss Ol
Ol 5 n e 5 s AL e Do) oty ondS 555750
S b NPl a) e (el p ST L)
ol 55 mdplal (b3 by )53 Uk 3 olS (s s
0T By s copan )03 S ool 5,571
Sl = L;;.:e)'(abl_g 0 gms Cuils el a1l e ol
el 0¥ b s a4l 0 gee 5 Shas <
iy 0593 il S N b o 5 o SIS Js
LaOT )3 adls iy 5 S (6 cmub jsba |y 5
15 5oy Shae 151 e 5 o 33,5 S
als gy padllas 55 50 slalin o] .43:)? sweoelsl
3,S0e das o Ol &S Sl ok IS IS sy,
315 Ko oy Sl S Al sl sl 4 IS
.(Mostafavi Rad et al., 2014)

oot 158 S S 1 Sl (55 Ll
0T ol 45 s (Nakhzari Moghaddam, 2012) |
Nﬂg&@%yugu;ﬁ,\f@”\,&ﬁ‘\fwl
Yo plisl 5l ol Bl g Jasl b oS (555 5
5T Cnas o a5 5 gLl o 5VL (6 Bl
slalde sluw falS o = 4y gl sl
Sl o S Gl e L S 4 s os (S
O sl 2alS Lyl sy Sl daly 3 Sas
3,5 Iy 53l 58 e s 4l sl (&g s
(S403p1k o9 3 Klos

J:u_:.:»j(:\:l_fcj_:.a :ng_‘.:«‘;,if.{:ﬁa\f:\: Ol @l:.;
s (el g0 oS 5 555 pl 55 2,0l
ol Bl (35 S5 53 (R d e 5 (ST
AT sy (6 me gl Yo g1 gwesplolk glas s
5 Shas 53 eendS 5 595 s F1AY Jpi)
Sl ot 8 55 Oliee S5 Lo § el o see
¢{Hosseinzadeh Gashti et al., 2009 ¢Der et al., 2015)
5 S O mae sl iy, (Kamara et al., 2011
Sl ool Lol 2 4 ey 3 p2nsST olie (2L sl
Sl oded 15 e e plsl 6 e s Shas Ui
<Eismailpour et al., 2013 ¢drmak et al., 2015)
(a1 ol s (Pilehvari Khomami et al., 2008
EEM&M.&:—UJJ swselsl o sen 5 il 5 Shee
S ol Ol g S 5 DL calin gl Lo
el OS5 e Ll b (s5luaes
Uil e Ul g e als 5, Shes 2530 (ol
Golo 5 ol ol oS 23,8 55 0T 050 5 Shas
5 S il 5 LS s e S e
gl S5 5 endST 5 55 (B jols BLJ sl
635 0S5 55 520 O3Lme 5 (i 5y y) (6 o 550
b gr Sl B b Ty 53 e jelaly 5 Shes (o ses)
S0Pk ogme SIS g Lo

FU 3L 5155 epe Sdls y Gasla o VL

5 o 5 (S pae Bl gy 4 orelS 5 S



8% Y Ol F o)l FY o (5551087 ode aloms) ol Sl

S 0T J (Y Jgd) T Cowsa edplal glas
el Sy 4 el 5 655 S S 5L ply O e
LM g Oy o (S gloes 5 (S O p2e
Sy 3 S s L NE do s g LB sl
dS (a3 )18 48 350 o Blizal i s 8
o b e pd (I3 4S5 3 g o L5 0 45 S
3ol s sla 8 JSCa 5 olE 5 pudomals sy Ssle
LaoT 5l ol (sLalade Ol 5 0595 Os Cosluas
s hal 8l an poie  aoes delel Ll 5 L
35 g bzl i ol 1o 5k 0 &Sy SN
e 3 3t e el L (655 e pl 53 )87
sl rals e iplals slaadls s b
Sah 0 S g SN
Seiplol S Job

2 Eendelal S sk o YL GRLeST ol s
s peelS 5 (535 sLea S S el 5 5 LS
S pde 5 Shd e 5 (S O ae il
S e (Y J i) T Cwsay Ls;._..ej(nls‘.g sy
el ol Bl 35 poke Lol 5 55 45T Ay oo
35 ALE Sl b J51s 53 (g5l Ol i
spn 3 5aS L1y oS (lalsde Ods )9 b
3 g o ol il g 2 5b o derl g 6 i B
Sla 530 5 LaCsdMe 4 (g s g 5150 2aS” JLaif
bl o (o5 b 58 0 S5 SO
I sl Y b s e 055 855 S 545
COE b Rl Bl 5 s B Sy el 3 Slas
T O e 5 i L sl o5 o 4z S
(slin el il g ool 25 (g o gume (SeeSpll
B h O pemn g jplsl dgeama 01 20 8 )
SeIPIBl S o 2

G an Lyl 5 s (pafelal ONE e o YL
So pA 5 peelS 5 555 Gln S SU SIS
2 o) s 5 sdtaline tajelsl sas
rﬁjsjjéusﬁjsu(ij;;jjgdmgu;

5 dgle o las

Ll Cos e 5 Shas 0 5V callan 1 5
5 SO (Rl g p pendST OS5 5 58
Ssiphsl ol bl G5 Ll 5 55 5 (AL sl
2 (Y Jst) s 8 odalin (5 e Lo Vr plis|
gﬂa;mgtwj\jlw\éu@jﬂsabow
5 dske s Slas (BIH) 5 6 phe (£ 5 s ls Ay
C@:jj SalS Sl s e ..x_i:f cb.ﬂ d-ly s
S iy =5 p Slmasr i slu w5  glgil o Je
Ll slaplll (o) At RIPRFY-INCS-
o el 2 S (S e 53 Al e 21
2 olS sales Shee s gy iy P4 e
3,8 4 Wsls Ol (6,505 Olaimes s S 556 Lol 5
oS oSt asle A5 5 by 3 e o oelS
(Kamara etal., 2011) &3 & _ajplsl
LS ddgle & Shos

S e s Shue 1y AN LT ol 50
el s a edS 558 565,58 S s nselal
el B C 5 (AL e 5 (S O e
Y Jsdzr) daT Cnas (6 e 5l Ve B BAT
el 3 LS AT il el 0L by Do gl
osle 5 camalS Sl 5 b 50 Go b 51 Ll
(Kamara et al., 2011) das 551, oLE ¢SCist
033 Gt Cmite dlaly 45 ol OT Koy s ¢ S5 5bay
33033y aiplsl 5 055 5 ol glapltl oSis
S ade s S (5136l e Ll b sileigs
2358 (el $Kis dsle ) Bl il 5 o
S e s Slas il gl odioylal LY duly !
Wole RIIGl (ols dr § Llg oo (Sradplal
.::}f sldads 5o 0T S
4y )0 g LW woye

&S py G Ao s 0 SV &S 5ls Ol s
el 55 4 @edS 35S 555 Ll 5 55 5o

S e Ll 5 s 5 (S e 5 (ST O



e s dplol S5 s b Sl 55 0L 5 5l VoA

S35 3 pedS (sLms S 5l s LS sl LS
b (edphl S g (s 5 Rl ) oS S
Sh1 514 sl LS s ¢ b Sl il 3l
5 S plss 220l (adplsl wils 5o s 5 Shes
Loaslie 53 oS 5 655 o8 ol (3L sl
B bl o JSosba g 5 0T (S8
3 S il s LS G (hbasT o
P 02 peelST 5 55 SIS S S s
AT 805t G b S Ul o 1 A Sl e
(s plals (il Ay 3 g 5 oLS (G s
3 2LS e 5 e i sL 1, 0T 5, Slas
oﬁsﬂ&;wﬂwﬁw\f}w“;wm{;u

s 8 dibte il Loyl b 55 eSelsl 4ls 5

References

A3 S0 S 5 el DM e il e
OMNe 5,0 Il pY ks S g, sbay e
SN b I3l oY Ll a b alin (e elol
ONe Jsb dilen 55 jplsl OV ooy
BT &‘:“‘J.C"’Lf >J§L¢..c 2 )l o Lol 55 o
> es Sl Sl et G2 IS ol
23 45 O guea w:”)("-’b
CP
ol Bl G e &S sls Olas g'-lL‘)T o) @Lu
ol Gl U e 8l Yo g1 51 el
oRIF s Sl sbdler S 5 ) o e
ﬁ‘ﬁ‘d%)f)&jag&éa)b@}:

S0l J50s 4 5 g 54 51 (56 Ll

Anonymous. (2017). Management and Planing Organization of Guilan (MPO). (Accessed October 2017).
Retrieved from http/www.//en.wikipedia.org/wiki/Management_and_Planning_Organization_of Iran.

[In Farsi]

Arunachalam, P., Kannan, P., Prabukumar, G. and Govindaraj, M. (2013). Zinc deficiency in Indian soils
with special focus to enrich zinc in peanut. African Journal of Agricultural Research, 8(50), 6681-6688.

Baghaie, N., Keshavarz, N. and Nazaran, M. H. (2011). Effect of nano iron chelate fertilizer on yield and
yield components of rice (Shiroudi cultivar). 1% National Conference on New Concepts in Agriculture,

Saveh, Iran. [In Farsi]

Baybordi, A. and Mamedov, G. (2010). Evaluation of application methods efficiency of zinc and iron for
canola (Brassica napus L.). Journal of Natural Science, Biology and Medicine, 2(1), 94-103.

Cakmak, 1. (2008). Enrichment of cereal grains with zinc: Agronomic or genetic biofortification. Plant and

Soil, 302(1), 1-17.

Daghan, H., Uygur, V., Koleli, N., Arslan, M. and Eren, A. (2013). The effect of heavy metal treatments on
uptake of nitrogen, phosphorus and potassium in transgenic and non-transgenic tobacco plants. Journal

of Agricultural Science, 19(2), 129-139.

Dashadi, M. and Pezeshkpoor, P. (2018). Investigating phosphorous and zinc levels on quantity and quality
characters of two cultivars chickpea. Journal of Plant Productions, 41(3), 13-25.

Der, H. N., Vaghasia, P. M. and Verma, H. P. (2015). Effect of foliar application of potash and
micronutrients on growth and yield attributes of groundnut. Journal of Agricultural Research, 36(3),

275-278.

Eismailpour, S., Asghari, J., Safarzadeh Vishgayi, M. N. and Samizadeh Lahiji, H. (2013). Effect of
Sulphur and zinc on growth and yield of peanut (Arachis hypogaea L.). Iranian Journal of Field Crops

Research, 11(2), 283-290. [In Farsi]



144 Y Ol F o)l FY o (5551087 ode aloms) ol Sl

Hosseinzadeh Gashti A., Esfahani, M., Asghari, J., Safarzadeh Vishkaee M. and Rabeie, B. (2009). Effect
of sulfur application on growth indices and yield of peanut (Arachis hypogaea L.). Journal of Science
and Technology of Agriculture and Natural Resources, 13(2), 27-39. [In Farsi]

Irmak, S., Nuran Cil, A., Yucel, H. and Kaya, Z. (2015). Effects of zinc application on yield and some
yield components in peanut (Arachis hypogaea L.) in the easthern mediterranean region. Journal of
Agricultural Science, 22(1), 109-116.

Jalili Sheshbahre, M., Movahhedi Dehnavi, M. and Hashemi Jazi, S. M. (2013). Quantity and quality
improving of soybean yield by zinc and iron foliar application under drought stress. Journal of Plant
Productions (Agronomy, Breeding and Horticulture), 36(2), 111-122.

Jashni, R., Fateh, E. and Aynehband, A. (2017). Effect of thiobacillus and nitrocara biological fertilizers
and foliar application of zinc and iron on some qualitative characteristic and remobilization of rapeseed
(Brassica napus L.). Journal of the Plant Production (Agronomy, Breeding and Horticulture), 40(1), 1-
15. [In Farsi].

Kamara, E. G., Olympio, N. S. and Asibuo, J. Y. (2011). Effect of calcium and phosphorus fertilizer on the
growth and yield of groundnut (Arachis hypogaea L.). International Research Journal of Agricultural
Science and Soil Science, 8(1), 326-331.

Kaya, C. and David, H. (2002). Response of tomato (Lycopersicon esculentum L.) cultivars to foliar
application of zinc when grown in sand culture at low zinc. Scientia Horticulturae, 93(1), 5-64.

Khan, M. A., Din, J., Nasreen, S., Khan, M. Y., Khan, S. U. and Gurmani, A. R. (2009). Response of sunflower
to different levels of zinc and iron under irrigated conditions. Sarhad Journal of Agriculture, 25(2),
159-163.

Kirthisinghe, J. P., Thilakarathna, S., Gunathilaka, B. L. and Dissanayaka, D. (2014). Impact of applying
calcium on yield and visual quality of groundnut (Arachis hypogaea L.). Advance Crop Science and
Technology, 25(3), 432-436.

Ma, X., Lee, J.G., Deng, Y. and Kolmakov, A. (2010). Interactions between engineered nanoparticles and
plants: Phytotoxicity, uptake and accumulation. Science of the Total Environment, 408(16), 3053-3061.

Majidian M., Shoja, T. and Rabiei, M. (2015). Effects of S, B, Zn, and their interaction on quantitative and
qualitative yields of rapeseed as second crop in the paddy field. Journal of Plant Production
(Agronomy, Breeding and Horticulture), 38(2), 35-50.

Mostafavi Rad, M., Tahmasebi Sarvestani, Z., Modares Sanavy, S. A. M. and Ghalavand, A. (2014). Seed
yield and macro nutrients content comparison in 15 varieties of winter rapeseed as affected by sulphur
utilization. Electronic Journal of Crop Production, 7(3), 75-88. [In Farsi]

Nakhzari Moghaddam, A. (2012) .Effect of topping and plant density on yield and yield components of
barakat cultivar of faba bean (Vicia faba L.) in Gonbad Kavous. Iranian Crop Science, 44(4), 703-710.
[In Farsi]

Ozyigit, Y. and Mellmet, B. (2013). Forage potential of some groundnut (Arachis hypogea L.) cultivars.
Romanian Agricultural Research, 30(4), 57-63.

Pandey, N., Pathak, G. C. and Sharma, C. P. (2006). Zinc is critically required for pollen function and
fertilization in lentil. Journal of Trace Elements in Medicine and Biology, 20, 89-96.

Panjtandoust, M., Sorooshzadeh, A. and Ghanati, F. (2010). Effect of iron soil and spray applied on some
qualify characteristics of peanut (Arachis hypogaea L.) plants in a calcareous soil. Journal of Plant
Biology, 5(2), 37-50. [In Farsi]

Pendashteh, M., Tarighi, F., Ziaei Doustan, H., Keshavarz, A. K., Mazapour, E., Moradi, M. and Bozorgi,
H. R. (2011). Effect of foliar zinc spraying and nitrogen fertilization on seed yield and several attributes
of groundnut (Arachis hypogaea L.). World Applied Sciences Journal, 13(5), 1209-1217.



e s dplol S5 s b Sl 55 0L 5 5l D

Pilehvari Khomami, R., Safarzadeh Vishkaei, M. N., Sajedi, N., Rasuli, M. and Moradi, M. (2008). Effect
of methanol and zinc application on peanut qualitative and quantitative characteristic in Guilan region.
New Findings in Agriculture, 4(8), 13-19. [In Farsi]

Ronald, B., Sorensen, R., Nuti, C. and Christopher, L. (2009). Yield and plant growth response of peanut to
midseason forage harvest. Agronomy Journal, 101(5), 1198-1203.

Salehin, F. and Rahman, S. (2012). Effects of zinc and nitrogen fertilizer and their application method on
yield and yield components of (Phaseolus vulgaris L.). Agricultural Science, 3(1), 9-13.

Singh, A. L. (2007). Prevention and correction of zinc deficiency of groundnut in India. Proceeding of Zinc
Crops 2007 Conference for improving crop production and human health, 24-26™ May 2007, Istanbul,
Turkey.



	8-1524- latin .pdf (p.1-2)
	8-1524.pdf (p.3-14)

