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ole,S wgi 40 1399-98 31398 -97 ely5 Lo g0 50 ailale S,k g &)l a0 ol =1 Jou
Table 1- Temperature and total monthly precipitation registered during 2019- 2020 in
southern Kerman

w Temperature (°C)  ( wgumwdw 42 49) oo (o sles) ailale 5ok
Sy HSlas Jlas Total monthly
Month . < S
Average Maximum Minimum precipitation (mm)
March 20.2 30.8 11 64.1
April 29.1 39.8 14.4 2.9
May 338 46.4 21 6.1
June 37.8 48.2 26.8 0
July 38.1 46.2 28.6 0.8
August 37.2 444 27 2
September 33.6 43 22 0
October 29.2 39.4 17.8 0
November 20.9 33.6 9.6 6
December 15.3 38 4 0
January 135 18 9 10
February 19.5 24 15 22

oiley] Jome S Glands 5 (Soped Dleogas =2 Jgus
Table 2- Physical and chemical propertiessoil of the experimental location

Physical properties S b wluwogas

o ke Foos Soil texture S5 cél
Clay (%) Silt (%) Fine sand (%)
12 18.5 69.5 Sandy loam 2. pof
Chemical properties o bowss luoguas-
4 dne! S S eglon STeoke 3955 o iy
pH ECe (ds/m) Organic matter (%) N (%) P (ppm) K (ppm)

74 2.23 0.48 0.48 7.5 2.1
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ooyl slalos -3 Jgux
Table 3- Experimental treatments

treatment ,los Summary  asds

N1iP1D, G B 0515 e sto 0 wis AT +50d JiSe [p S5LS sho )5 5 JiSe [p S5k 20
N1P:D, G B 0515 e sto 0 s BL 4,08 J1iSe [p S5LS ho t )3 5 JiSe [p S5k 20

N1P1Ds G Bl 0515 qupeste o W5 24 4,008 Sa fp SIS ho g v S [ 5 5Ls 20
N1P2D4 G SIS 0515 iyt 0 Wi AT ¥ jhnd JiSe [p 5L 75 4059 5 1S [ S'5ls 20
N1P,D, G 2l @515 peste o G52 3L Hjans LS fp S oS T5 #5955 liSe [p S'sks 20
N1P2Ds Gy SIS 0515 perte o wis 24 4,0 iSe [p S5 T5 + i3 55 ,lSelp S'5les 20

N2P1D; G 2l 0515 gpeste o G5 AT +y0nd LS fp S oS sho o500 Sl S5Ls 60
N2P1D, G S5 0515 iyt 0 i BLH i iSe [p SoLS jho o5 s iSalp S5l 60
N2P1Ds G Bl @515 peste po 52 24 4,008 LS fp SIS ko oy5s 5 Sl S5LS 60
N2P2D4 Sy 25 0515 quperio ;0 s AT +y0ud iSe [p S5 5 +iy50 15 ,lisSalp S5l.5 60

NP,D, Sy 2Bl (0515 qupayte o W 3L H,0ud liSe [ S5lS TS #5911l SLs 60

N2P2D3 Sy 2B 0515 quperio 50 s 24 4,008 iSe [ S5LS TS o5 15 ,lisSalp S5l.5 60

N3P1D; o B 0515 qupeste o W AT #5008 S [ SLS sho 50 5 Sl S 5Ls 100
N3P1D, o B 0515 qupeste o w5 8L 4,008 S fp SLS ho 50 5 Sl S5Ls 100
N3P1Ds Sy B 0515 qupeyio 50 G5 24 450 S [ SoLS sho t 0555 iSale S5k 100
N3P,D; G Bl 0515 @y ste yo G5 AT +ihd LS fo 5oL TS #5955 liSalp S'5ls 100
N3P2D, G SIS 0515 @yt 0 Wi BLH jhnd iSe [ S5LS 75 4059 50 1Sl '5Ls 100
N3P,Ds G Bl @515 @y ste yo G5 24 4 0s LS [ S oL TS #5955 liSalp S'5ls 100

aalllas 3,50 Slio Slaspo (oSl 2k, ansl -4 Jgur
Table 4 - Mathematical expectation of the mean squares of the studied traits

e qilio = et o Silee
SOV e E(MS)
Y Jle 1 Var(Error) + 18 Var(Y(r)) + 54 Var(Y)
Erorrl 1 slas 4 Var(Error) + 18 Var(Y(r))
N 30 2 Var(Error) + 18 Var(Y*N) + 36 Var(N)
Y*N (595 x Jw 2 Var(Error) + 18 Var(Y*N)
Py 1 Var(Error) + 27 Var(Y*P) + 54 Var(P)
Y*P  jhad x Jlw 1 Var(Error) + 27 Var(Y*P)
Rs il Gy, alold 2 Var(Error) + 18 Var(Y*Rs) + 36 Var(Rs)
Y*RS cuils yoy abold x Jlw 2 Var(Error) + 18 Var(Y*Rs)
NP yhond x 359 i 2 Var(Error) + 9 Var(Y*NP) + 18 Var(NP)
Y*NP  phnd x 359y x Jlw 2 Var(Error) + 9 Var(Y*NP)
NRS  cuils s,y aliold x 59 yiws 4 Var(Error) + 6 Var(Y*NRs) + 12 Var(NRs)
Y*NRS cuils cas oy alold xy59 pus x Jbw 4 Var(Error) + 6 Var(Y*NRs)
PRS cuils ciyoy abold x phumd 2 Var(Error) + 9 Var(Y*PRs) + 18 Var(PRs)
Y*PRS  cuils cigoy abold x pimd x Jlw 2 Var(Error) + 9 Var(Y*PRs)
NPRS  cuils Gy abold x yhuwd x 359 yind 4 Var(Error) + 3 Var(Y* NPRs) + 6 Var(NPRs)
Y* NPRS cails ciyd y abold x pimd x (359 i X Jlw 4 Var(Error) + 3 Var(Y* NPRs)
Error2 s 68 Var(Error)
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Sl @515 5 phed (e S Joic S 155 s 9050 SRy w5 po (lls 452 @l =D Jga
Table 5- Results Composite analysis of variance of studied traits of guar under the influence
of nitrogen, phosphorus and planting density

- . . 50 B oluss s fim s
Sl eilia L sl DJdgls  adyls sy PPt
S.0.V. if J car Chlb Chla pod number weight
in plant
Year (Y) Jo 1 0.008"¢ 0.001"¢ 0.001"¢ 0.59" 248"
Errorl 1tas 4 0.016 0.008 0.02 43.76 0.99
Nitrogen (N) 39 2 0.61"™ 0.44" 0.29"™ 171.29™ 100.01"
039 5 X Jlw bl o wx n.s ns
Year = Nitrogen(¥.N) 2 0.12 0.26 0.61 12.90 2.38
Phosphor(P) i 1 0.67™ 0.38™ 0.59™ 948.14"° 200.90"*
(Y.P) i X 1 0.07" 0.21" 0.11" 14.81"° 6.27"°
Rowﬁs‘;;i;;')’ D) 2 0.001"* 0.06™ 0.15" 4090.45 31.82"
(Y.D) cuils o515 X Jlw 2 0.03" 0.01" 0.03" 112.01" 1.35™
(N.P) i x (359 yiud 2 0.16"™ 0.36™ 0.46" 55.84" 29.94™
(Y.P) yiuid x (359 5 X Jlwo 2 0.14™ 0.15" 0.02" 18.45" 0.26"*
(N.D)ccsls’ o515 x o359 5 4 0.02" 0.04" 0.18™ 110.49"* 40.85™
(Y.N.D) 51,5 x (359 rius x Jluo 4 0.05™ 0.02™ 0.08™ 22.94" 0.76"
(P.D) codls o515 x yiud 2 0.08™ 0.04"™ 0.04™ 240.62"* 17.92"
(Y.P.D) o515 x yiusd X Jlus 2 0.007" 0.07" 0.13" 37.29" 0.61"*
(Y.N.P.D) 51,5 x yioandx (339 yiusd 4 0.23" 0.05™ 0.19™ 189.27" 105.84"™
(Y.N.P.D) o515 yiaadx 39 yiusix JLuo 4 0.01" 0.07" 0.03" 8.05"* 153"
Error2 2ws 68 0.02 0.001 0.02 90.53 1.69
(%) &% g i C.V. 6.62 1.91 6.06 25.82 1.79

o o ) .M)al55Ju;,\cja.f)a)losw,)b@#ﬁa%;;@**,*‘ns
ns, * and ** are non- significant and significant in probabilitie levels of 5 and 1 %, respectively.

—5 Jg..\.'? doldl
Table 5- Continued
50 &ld oluws L ola
ol i e A ails 5 Shas gyely T e g
Vi &3 Seed Seed plant = Pod
Ve df number in yield Height Branches length
pod number
Year (Y) Jtw 1 0.59™ 70380.08" 0.23™ 3.00™ 0.01™
Errorl 1ts 4 0.31 277657.07 50.81 2.72 0.51
Nitrogen (N) o359 2 1.45" 3016913.45" 780.26" 6.29"* 44.82™
5959 50 ™ n.s n.s ns ns n.s
Vears Nitrogen(v.N) 2 0.17 68232.53 44,59 1.36 0.002
Phosphor(P)  yius 1 6.26"* 128340.08™°  2305.56" 29.04"* 133.78"
(Y.P) yausd X Jlw 1 0.33"* 31450.45"* 0.08"* 7.26 0.12"¢
Rowgg;i;;‘ﬁ ©) 2 35.59" 15463578.73  8342.37 159.37" 0.01"
(Y.D) cuils o515 X Jluo 2 1.37" 63780.58"™ 106.93"¢ 0.11m 0.19™
(N-P) yiusd x (339 yius 2 3.95 3137820.86" 184.26" 1.79" 15.00”
(Y.P) jiusd x5 X Jlw 2 0.19"¢ 101630.68" 6.33"¢ 212" 0.02"¢
(N.D)ccisls o515 % (359 i 4 352" 695957.79" 616.40" 561" 0.48"s
(Y.N.D) cuisls o515 x ¢y 59 pii x Jbw 4 0.24" 54805.19" 47.038™ 0.60™ 0.51"
(P.D) culS o515 x s 2 137" 8o496.69" 201781 20.48° 6.95"
(Y.P.D)ccsls o555 x yhnd X Jluw 2 0.00"* 15134.84"¢ 142117 1.04" 0.08"¢
(Y.N.P.D) 51,5 X yimdx 359 yis 4 469" 2619982.14" 259351 6.69"* 0.60"*
(Y.N.P.D) o515 phunsdx oy yiwix Jlus 4 0.49" 100478.06"* 59.44" 1.27"¢ 0.50"¢
Error2 2w 68 0.86 229709.48 41.66 1.71 0.47
() Sl i g 3 C.V. 14.02 17.65 7.91 14.93 11.38

o o ) .M)al55Ju;,\cja.f)a)losw,)b@#ﬁa%;;@**,*‘ns
ns, * and ** are non- significant and significant in probabilitie levels of 5 and 1 %, respectively.
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Figure 1- Average of effect of levels of nitrogen, phosphorus and planting density on A-

Seed Yield, B- Number of Pod in Plant and C- number of seeds per pod of Cluster bean in
first year and second year

W05l ime (g lal BB WS e By G 0 JBlas a5 ple Lo ¢ g p2 40
Within each column, the same letter indicates no significant differences among treatments (P < 0.05).
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Figure 2- Average of effect of levels of nitrogen, phosphorus and planting density on A-
Plant height, B- 1000 seeds weight of Cluster bean in first year and second year
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Figure 3 — A and B: Comparison of the mean effect of nitrogen and phosphorus and the
effect of phosphorus and planting density on Pod length of Guar, respectively.

L5l s e (s Lel M| WS e BBy > ST 0 Jlas 45 ple Lo (g 5B 0
Within each column, the same letter indicates no significant differences among treatments (P < 0.05).
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Figure 4— A and B: Comparison of the mean effect of phosphorus and density and the effect
of nitrogen and planting density on Guar number of branch, respectively.

N5 S5 0855,05 5 B J3g I @ Jidg 5 liee 2 Sl 5 Bl 0515 pied o359 50 g (Sl =6 Jgur
Table 6- Average of effect of levels of nitrogen, phosphorus, planting density and year leaf
Chlorophyll a, Chlorophyll b and carotenoid of Cluster bean

slosd a Judg s D Judg b5 Sdgiig 8
Treatment Chlorophyll a (mg.g™) Chlorophyll b (mg.g™) Carotenoid (mg.g™h)
N;P.D; 1.85h 1.25j 1.72h
N;P:D, 2.05¢f 1.29i 1.78gh
N;P:D3 2.24chde 1.33h 1.83ghf
N;P,D; 2.28cbd 1.39fe 1.92edfg
N;P,D, 2.22ced 1.4e 1.97edf
N;P,D3 2.27chd 1.38feg 1.80gh
N2P,D; 2.32ch 1.46d 1.92edfgy
N,P.D, 2.14edf 1.36fg 1.93.edfg
N,P:D3 2.16edf 1.39fe 1.96edf
N,P,D; 2.38b 1.33h 2.05cd
N,P,D, 1.91gh 1.29ih 1.89.edfgy
N,P,Ds 2.03gf 1.369 2.00ed
N3P.D; 2.28chd 1.38feg 2.21ch
N;P:D, 2.10ef 1.37feg 2.20cb
N3P,Ds 2.04qf 1.38feg 1.87efg
N;P,D4 2.38b 1.52c 2.29b
NsP,D, 2.37b 1.67b 2.28b
N3P,D3 2.7a 1.97a 2.64a

255005 lo sime (g Lel VST WS e By G 0 JBlas 4 Slales (g o 40
Within each column, the same letter indicates no significant differences among treatments (P < 0.05).
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Abstract

In order to investigate the effect of nitrogen and phosphorus levels on yield and
some physiological traits of Pakistani Guar ecotype at different planting densities, a
factorial experiment in a randomized complete block design with three replications at
the Agricultural Research and Training Center and Natural Resources Jiroft was
implemented in two cropping years of 2018-2019 and 2019-2020. Experimental design
was factorial based on a randomized complete block design with three replications.
Experimental treatments included nitrogen fertilizer at three levels (20, 60 and 100 kg
of pure nitrogen in the soil from urea fertilizer source), phosphorus fertilizer at two
levels (zero and 75 kg P205 from monopotassium phosphate fertilizer source) and plant
planting densities of 24, 31 and 24. In square meters, distances between planting rows
(30, 45 and 60 cm) were considered. The results showed that nitrogen, phosphorus and
planting density had a significant effect on all traits. The highest seed yield and yield
components in the first and second year were obtained from nitrogen and phosphorus
application at 60 and 75 kg.ha™, respectively, along with planting density of 31 plants
per square meter at 4300 and 4200 kg.ha™ and more. The highest levels of carotenoids
and chlorophyll a and b were related to the application of 100 and 75 kg.ha™ of nitrogen
and phosphorus, respectively, with plant density of 24 m?. Based on the results of this
study, it seems that this plant does not need high levels of nitrogen and phosphorus in
terms of legume, but is affected by nitrogen and phosphorus for high yield and product
quality. Regarding planting density, if the goal is to achieve high yield, planting density
of 31 plants per square meter and for high quality planting density of 24 plants per
square meter is suitable. Guar can be considered as a plant with low expectations in
terms of nutritional needs in the planting pattern program in the climatic conditions of
southern Kerman and similar areas.

Key words: Chlorophyll, Row Spacing, South of Kerman, Urea,.
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