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Effect of sowing time and plant density on growth and seed yield of two guar
ecotypes (Cyamopsis tetragonoloba L..)

Fosl3 (b godonms 3" Ky paminn o ¢ SlndebTooms 31 5 (slgn oo o

S S s ails s Slhee 5 ddy a5 (051,55 S8 Olaj 51AYAA L0815 (Sgmo . § (KA (om0 . € ( SLSUSBT.p pel 151 593 (S
SeANT(N)NY Ol gl (2155 pole 4 4ii (Cyamopsis tetragonoloba L.)

O Slacyw &h}ﬂ&y{l}gwlfghjq@g,e;lf g1 95 4ild 5 yhos g WDy 0390 Job (b5 satue 4
S 9Lis” ousClild 50 170 JLaw 50 51,0 4w b Solad ol (slvesoly 4o LIB 50 g b -oud 85 D 7 Oy
9 ol G 5 53 (5 10 9 S9! 313 5 10 3 J9f) cadls” gu 36 sle Jold ialo3T (Sl slowi .hd 12l _posihe oy 5 OIS
SLao 5 58 (=g B Djg—o 4) ((SLusTl 9 (Sud) 15 g1 90 9 (LUK j3 digy sl Eee g Ve V) digy o515 du
S 5Shos oy yub UKD 30 digy 51D 1Y 515 9 318 B Jol Sl F sl 50 45 310 Ve g s .d 5 51,8 b3y de0 29
30 (SR 33 o F ok VAYE/E) 415 5 jChos (y3 yidaw D10 B 10 CudlS” 36 30 9 Mol Cawd 4 (HUKD 53 p T ghes™ Vo +£/A) &ild
G0 o DL 315 13- 10 9 Jof Cmbls” F ol 50 HleF S g5l 415 3 Whos .ob fol HLs 0 dig sIgd Voo 5715
ddgi 15 QLIS 50 p g™ YY-UY) 4018 8 Shos (o gy LSl i g8l 818 5 Jol Culls” Fu 56 50 457 (Sygb 4 ciilld
WS (ST i g5 S (S piay 4318 3 ok Ao ) TY/) | SLsTl ud g8l 35 (818 5 10) p9d Cull F o6 58 .0
A5 318 OLE LS .ombild (S35 ¢ (TAIA) (S0 i 951 4 s (A0 )3 £4/0) 451 P g T Ol a0 35 31 Slusl i g5
(P Yo wby bad 31 (510595 p IS b LS 5O g H 1T 15 L 318 B Jol Cbl F b 50 5195 SLusTlh Cuies
Lo sl gl o Cumud (6 il 4510 & o ¢ gl 4310 5138 339 9 BMUE A gF (00 9 ALlID (6 yuly <XCUS 00lo 9 Wi gy £ 5!
ST 4lio 3blo (Sl 2 LS )3 6g A 1V o515 L g 315 5 ol Zu b 13 g5 Sl uighl Culs™ bl cpl 2 (ald
o0 4 il 757 S99

A13 513 039 9 Slabgs Slug) g Jolgh 3198 dawo 1S P g T 1 Guls” (Slo3l

by oo Il oy B0 5875 Al 3l o s i WAVAY/ Yt 5 sl WAV Y sl
e S oS 5 (5555 (6 gl -

( maghaalikhani@modares.ac.ir :¢$ s S ) (S a31Ke) o yike Sy 55 oSl (6555028 0aSCisls sboasl Y

e S 5 ol (655 5UaS” 0aSCadls Ll sll ¥

e g o8 oo p e 0aSia g5 sl -F



WA Ol oY 05l (00 5 Sy Ml 010l 215 ke 42"

OT 31O S VE) ga ey T oo ol e
2155 fae (55l Ol ge L oS (Patil, 2014) o
(Gendy et al., 2013) 535 o a5 (Guar gum)
Olssin ) 155 fam 5l 8 50 mteo slas )8
ST OT 5248 (Jyame ;245 (oosb a0 0ty
(13 (b 3l p) il o jlu (ol il 1 SO
ol mlos 53 5 (23lg 5 (2T 3l ol
30155 e O3Lae 1l il 5 58 5 ks slaolr
(AkNhtar et al., 2015; >, oslizul 5135 heo
oslawl Eldirany et al., 2015; Sharma et al., 2014)
(ot s A gl 53 ol Ol soay I fe !
st JB I Eel 03 S g |) Caio
S s el ol Ol s b LS W5 s
el Jole Olse 0 158 jas 508 2015
Cnlodcds b e g LS 0555 55, il 58l
o=l dlis 4 sl sladle s (Falasca et al., 2015)
PPN | P PR P K GO AL P
IS (Grestaetal., 2013) Cwl sl 2ol 33l i
3 o gl el AT 5 Sl Jgeams o 55015
FV/O LYY 5 ol Ao )3 DWW (gl el il
aﬁ,;QT;\olﬁwdwlcudﬁs)ﬁw,;
{(Hassan etal., 2008) 58" oslizul ) sb 5 pl> o4&
258 LS 555 3 (Sl Sl 05SU
IS 5 i8S g5 (61 OT (b pme s o planil O
CalS Ol Lile alge 56 q) 4 5l 55587 5o
3513 Jmammn CdS 55 Shes 4S5 0S5
o pby a5 b 2ly5 ol a ls Ol Yl
O 0 M (el Dl O iST (6 o L
3 3 0dd 2wl oLl (gl iSOl o g
iS55, Shee el 1 b 5 (5 e s
Cml (5,0 B s (gLalile 53 LaOT
S Ay S slS” 5l j (Lakshmi-Kalyani, 2012)
0352 YU cdias oo 1,5 53U Cou 1y 418 Jguames

SLass, dsb iy Joad d b 5o 1sn sles Sl

Yy

400
33 4SSl S e 5 S (558 O]
rl s edd sl OT G108 IS ol gladle b
S5 B5U e 1y ol bl W dl e S
e o155 OLalS Slswl cpl ol cdas s
u\;\}}'s& Gﬁb) sl.__».ﬁ-\.a c:’wél’“u:‘ﬁ)i‘ o:u.:.w\}
ST oS Ll 55 I8 0B s, Shes 4 ol
=105 oL Sl ys dim s S L0 0l
bl slyls 5 gl glac iS¢l o c—uls
)‘jf 3yl S5 9 Cudgdous co}g.bq Iy Lo 93\5
gal_f [Cyamopsis tetragonoloba L. (Taub.)]
el Y i o3l gl 1 g Olidles S5, 5
o Slad g sl sl e L S (Akhtar et al., 2015)
B Gy Sole b ol oS pl 3 ph e atlis
Jomi 5 05 s T 5L o(Ashraf et al., 2002)
(Gendy et al., 2013) Lf’T VS g_f:"'d.ﬁ‘j BE) u}_~>-
o 5 &S bl s s W5 sy orlin 44 5
3 PR PPN U Y J PTSSS G-
4 5 Ll o3l LB 03lginS” sl rw&
O I g T A K R P YC IV SCI T P
5 S (ol 5 g orlin oS WL
Cp 9 (Lakshmi Kalyani, 2012) 5 5é oo & guses
S by, 4l OlalE s e Losls 5 el
el b g b e yls oYL S5 2 5L
s oy 52 y> (Stacy Lawson Gill, 2009)
)5S sdixte (slagties g 5 &S5 ST slacamlie
owg})l—q&ﬂw jé))}L&f&Lh(Lb Lg‘j.
o‘j_,q.hQTQ\J}‘J@\;—&LA.:JJ}T}@)J‘J}L;".al..p
555 54 le Ol seas olS o Lt ls Sl aslinul OISl L
(sl y) e sl (Eldirany et al., 2015) ;.
15 0 g 5 TS (sl p 4l Slidow Jidw 5> S,
dal g 09535558 o) slaplli gy o oS nl 5l
Lo

Jds s buee )\‘,_? s YU gyl i)



"V AR A OSKen 5 s Glgrkdy 6 oS5 5 B 0l 51"

sliws 4 bies 158 53 0UL SYE 5 e
9 o Sl aly ls 3 Shas 5 45 43 OO
A5 G S S5 55t 5 Lu ke S B
D5 85 3 SN Sl 1B e bl pes
S5 o515 Jole (s et ol 0] 05,8
s 2 g 0S5 125 08 or it S e
Sy s OV sl o amd jo 5 Sl gbasls
@B)‘%A}jlﬁéur{\ﬂﬁ.;,b;u
s Lal ot s s, Shee 2l Eel glas € 0,3
cjﬁuu@&\fc%»jljﬁdurﬂ;
osliul 5y g0 gdlae goan S 5 T i
3 e 2alS Eel Culg 55 53,8 o )l S oS
35,145 cosS (Lone et al., 2010) 345 s 4sls
S sl gl Sl - San S 5L sl s,
das o sl pl gudy Sl ol w ) sl atils
el s cad 5 oS5 1531 L (Akhtar et al., 2012)
)l_tga)aJ_{_sAL.&ja\_’.éL_uuquﬁ.a)
23 45 g A SRl el s el (e SRl 58
Sy LML sl JralS Ul e o A1
\)ﬁfﬂjad)\_ba\.x_ﬁj.\_fob_g-l)
OLLSs 5 05 (Deka et al., 2015) das il 5l
5, Shee s 45 Wis S 5418 (Regan et al., 2003)
35 Gola me 5 Lo dlasl) 5 (0S5 5 5 g5 4l
3 1y YL bS5 55 wls s Shas s 5 wbls
oAl s U ST el o -l ) 45 i
S 51> oLis (Sharifi et al., 2016) O, an 5 b 5
o e 0 S VP A A I & s (ST NI
WLl Ao s #Y il 5 Shes

3 S8 Ola) Sl ey g g5 ol S o
Olgean SIS Lt olS 5158 93 55 G oS5
@l s STl gl o Kl SV oS oS
o ol S alin o BIL GbLe e 5 2 5
51> CAS > Sas o Yl

Co o il ol Eol oSt gl 5 T 5 dls
DN als 5, Slae 50355 Cy§ el i 53
Csby mly slabes (it S 5055 o
Cebg U glaciS 550U S 5, dsb 5 YL
S I s s a8 il s, Shae ralS
oI e Ay el G5 dsb 5 YL lales
35 o ol sla CiS 3 18 s 5 Shes
S il T eSS z=\ .(Sudhir et al., 2015)
b e sl 5 ST 1) Olmgin 5L )5
534S 513 0L (Jdme (sladlwe; U (6 s S
el 5 o cpss WJl aan) CblS Calides O
(e ST o lgzr 5 p s 33 sl azin (Y o
(s azin 5 ole ;5 p5lgr 5 pam cpyd azia Usles)
(Lo 532yt oSG atin 5 ol 313 0 pylgz 5 g o9
S (45 g 53 b g Sl casls 5, Shas o b
53 a0l Sl a5 g 5 NS Sl cad g s M
)acu&;,ﬁsﬁw”uw;ﬂwuw
(.,Udjtmdug;_;f,wb_fq_bw(uj
MT@JQ(@Dﬁ(ﬂjrjbmdb\:u)é‘y?
s f 5,15 s .(Lakshmi-Kalyani, 2012)
V osl8 slaob il «(Gresta et al., 2013) of ,Kes
Yorf Sas e s e A s YT o 555Y8
YA 3 YWAY Jlo 3 olo 5wty 5 Coiigs 3, 1V Uslae)
s 3, Sdas 5 OYAY Lo 3 0l 5 g 5 il
3550 LIl 53 5158 o5, ez 0L S YE jans
slewis L5yl a8 51> Ol ks 235 5 gl
L OGS s o5 Y0) &ils 5 Shas oy 2 Santa Cruz
Y/¥) (l_i;a;)j CoslS s 18 wls s Shes 5 ails
il 535, Slas It e 0 QLSS 53 5
soaly lzie s GLS H3 05 /) 6,5
S Wsls iyl 8 (Meftahizade et al., 2017) of,Kan
535158 wils 3, Shas 0301 glsn 5 T Ll 2 5o
S iy ole sla e A Jalea) (¥ g ¥ 2T 5 6

55 (ola 5 YF Uslas) Y o> 10



WA Ol oY 05l (00 5 Sy Ml 010l 215 ke 42"

L gze 50590 St aas glon 5 T ghls VL
SLeMb! . ul 3§ sl a3 YY 0T UL gles
J (i glos 5 ateS™ Glos (50L) (olpn 5 T
R M PRS- PN - W (S g
S e i BT gl ] e S L
U e Gas 52 oS pland 5 (S50 Do ot
s 53 ¢ GaslaT gl ol Jome STl (6 20 5l Y0

ROMPRT-PHRE

by g5 9 g0

53140 Jlw Ol 5 )lg (b hlasT ol

5 o ils (655 5LtS 0aSils S Uiios 4 5 5
addsFY a5 0 LUl ae Olasee Uyl
Pl 5 Jlod 5,5 i3 A 5 e p3 YO (3,5 Usb
DT lal s el Ly o 51201 Y00
0 GRag) (ol o oyl 0 56035 olisl g
S AL e ke YVF L ailie cyl (6555088 oSl

S sles i sles ook
—— Minimum temperature - - - - Maximum temperature [JJJll Rainfall
50 _ 10
3l = Jyl 5 Js
21 May 21 June
40_ I/\ ,/\,‘ _8
i N oS \ A .
— L N N /\l - ; \\ HINN /, \\,I\,\/ ) f/\v A Q;?
@) PR A T R 4 v “,~\, ‘\ RN A 5
S 304y Y vy Le L6 26
—_ \ -\ -_—C
3 \ / \\ P—
Q S b Vo \I|\ 3
3 8. ! 5

2 204 - 4
] " .
= g el
< . ]

10 4 :l:J_>-<..n>}L;T 5July )

| 4 June
o+——r—trr——r—117"+0

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
S G )5 sl 5l e S5
Days after the first seed sowing date

OY40) Wiy ad Jb 53 islesT (gl o Jous (6lom atduy (slos 5 aiaS” (slos ¢ 35L ) IS

Fig. 1. Rainfall, minimum and maximum air temperature during growing season at experimental site (2016)
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Table 1. Physical and chemical properties of the soil at experimental site

Physical properties

Clay (%)

Sand (%)
Silt (%)

EC (dS.m)

pH
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Chemical properties

Organic carbon (%)
Organic matter (%)
Total N (%)
P (mg.kg™)
K (mg.kg™)

TNV (%)
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Table 3. Mean comparison plant height of guar (cm) in interaction effect of planting date and ecotype treatments
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22 May 5 June 22 Jun 6 July
Pakistani ecotype  jk.sy, o s,s1T  119.3a 108.8a 85.4a 67.1a
Indian ecotype ks o S 89.0b 78.6b 69.5b 58.5b
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Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test
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Table 4. Mean copmarisons of plan height, days to maturity and harvest index in guar ecotypes in plant density treatment
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Plant density (plant.ha?)  Days to maturity ~ Plant height (cm)  Harvest index (%)
130000 100.6¢ 91.6a 21a
200000 102.6b 84.2b 19ab
400000 105.2a 77.9c 16b
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Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test
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Fig. 2. Mean comparison of days to maturity of guar ecotypes in interaction effect of planting date and ecotype treatments
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Table 5. Mean comparisons of 1000 seed weight and harvest index of guar ecotypes in planting

date and plant density treatments
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Fig. 5. Mean comparison of seed yeild and biomass of guar ecotypes in interaction effect of planting

date and plant density treatments
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Fig. 6. Mean comparison of seed yield and biomass of guar ecotypes in interaction effect of planting

date and ecotype treatments
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Effect of sowing time and plant density on growth and seed yield of two guar
ecotypes (Cyamopsis tetragonoloba L..)

Mehdipour Afra, M.!, M. AghaAlikhani?, A. Mokhtassi-Bidgoli® and
S. Soufizadeh*

ABSTRACT
Mehdipour Afra, M., M. AghaAlikhani, A. Mokhtassi-Bidgoli and S. Soufizadeh. 2019. Effect of sowing time and plant
density on growth and seed yield of two guar ecotypes (Cyamopsis tetragonoloba L.). Iranian Journal of Crop Sciences.
21(2):109-126 (In Persian).

To evaluate the growth duration and seed yield of two different Guar ecotypes in response to planting time
and plant density, a field experiment was conducted in 2016 growing season at the research field of Tarbiat
Modares University, Iran. Experimantal factors were arranged as split plot-factorial in a randomized complete
block design with three replications. The experimental factors included four planting dates (21 May, 4 June, 21
June and 5 July) assigned to main plots, and factorial combination of three plant densities (130, 200 and 400
thousand plants.ha') and two Guar ecotypes (Pakistani and Indian) as sub-plots. The results showed that
maximum seed yield (3004.8 kg.ha*) was obtained from 21 May sowing date and plant density of 130 thousand
plants ha, while in 4 June sowing date, the highest seed yield was harvested from plant density of 200 thousand
plants.ha (1834.4 kg.ha'). There was significant difference for grain yiled between ecotypes in 21 May and 5
June sowing dates. Pakistani ecotype produced highest highest seed yield (2706.1 kg.ha?) in 21 May sowing
date. In the second sowing date (4 June), the Pakistani ecotype produced 32.1% grain yield more than the Indian
ecotype. Pakistani ecotype was superior for seed endosperm percentage (40.5%) as compared to the Indian
ecotype (38.8%). In conclusion, sowing of Pakistani ecotype on 21 May with plant density of 130 thousand
plants.ha! had higher seed yield, longer growing duration, taller plant height, higher 1000-seed weight, higher
pod number per square meter, dry matter and harvest index. Therefore, it could be suitable for climatic

conditions similar to Karaj in Iran.

Keywords: Cluster bean, Guar gum, Plant spacing, Seed endosperm and 1000 seed weight.
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