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Table 1- mean, maximum and minimum temperatures and total monthly precipitation registered during 2019-2020 i
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2019 year 2020 2019 year 2020 2019 year 2020 2019 year 2020
year year year year
March 10 11 30.6 30.9 20.3 20.9 64.5 63.8
April 14.2 14.6 39.6 40 26.9 27.3 3.2 2.8
May 20 22 46.2 46.6 33.1 343 6.3 5.9
June 26.6 27 47.8 48.5 37.2 37.8 0 0
July 28.4 28.8 459 46.4 37.1 37.6 1.1 0.8
August 26 28 442 44.4 34.6 36.7 2.1 1.8
September 21 23 42.8 43.2 31.9 33.1 0 0
October 17.6 18 39 39.8 28.3 28.9 0 0
November 9.4 9.8 332 34.1 21.3 21.9 6 6
December 3.9 4.1 32 33.1 17.9 18.6 0 0
January 8.9 9.1 18.1 18.2 13.5 13.6 12.1 11.2
February 14 16 239 24.1 18.9 20.1 24.1 22.9
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Table 3 - Mathematical expectation of the mean squares of the studied traits
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Table 4- Results Composite analysis of variance of studied traits of guar under the influence of nitrogen, phosphorus and planting row spacing
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df C 1000 seeds Seed number in Seed vield Plant Number
Pod number in weight pod M height Branch in Pod
plant length
plant
Jl
1 0.59" 248" 0.59" 70380.08™ 0.23" 3.00" 0.01"
Year(Y)
Yot
4 43.76 0.99 0.31 277657.07 50.81 272 0.51
Errorl
0397 2 171.29"* 100.01 1.45" 3016913.45" 780.26 6.29" 44.82"
Nitrogen (N)
Ojors X Jbe
Year x Nitrogen (Y.N) 2 12.90 2.38"* 0.17* 68232.53"* 44,59 136" 0.002"*
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b X Jl 1 14.81" 6.27" 0.33" 31450.45" 0.08™ 7.26 0.12"¢
Yearx Phosphor (Y.P)
R, .F% 2 4090.45" 31.82" 35.59" 15463578.73"  8342.37 159.37" 0.01"
Row Spacing
cls Gy, alols X Lo
Yearx Row Spacing 2 112.01"* 135" 137" 63780.58"* 106.93* 0.11"* 0.19"*
(Y .Rs)
Nitrogenx Phosphor 2 55.84" 29.94 3.95 3137820.86 184.26 179" 15.00
(N.P)
S x 39555 % Jlus
Yearx Nitrogen 2 18.45 0.26" 0.19" 101630.68™ 6.33" 2.12m 0.02"*
xPhosphor (Y.P)
g, alold x 3,50
C T 4 110.49" 40.85" 352" 695957.79° 61640’ s61° 048"
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Nitrogenx Row
Spacing (N.Rs)
Al x 533,70 % o

Aal, 2015

) 4 22.94"* 0.76"* 0.24" 54805.19"* 47.038™° 0.60™* 0.51"*
Yearx Nitrogenx Row
Spacing (Y.N.Rs)
cls o) alold x jaud
Phosphorx Row 2 240.62"* 17.92° 1.37
Spacing (P.Rs)

ok

89496.69"° 2017.81" 20.48" 6.95

alols x Lans XL

B o, 2 37.29"* 0.61" 0.00™* 15134.84"* 142.11° 1.04™* 0.08"*
Yearx Phosphorx Row
Spacing (Y.P.rs)

alols x jaud x 39,0

cals e,
3 .

4 189.27" 105.84™ 4.69 2619982.14" 2593.51" 6.69™ 0.60™

Nitrogenx Phosphorx
Row Spacing
(Y.N.P.Rs)
X e X 355508 X o
Cols s, alold
Yearx Nitrogenx
Phosphorx Row
Spacing (Y.N.P.Rs)

Yl
Error2

4 8.05"* 1.53" 0.49™* 100478.06 ™* 59.44"* 127" 0.50"*

68 90.53 1.69 0.86 229709.48 41.66 1.71 0.47

N e
CvV

25.82 1.79 14.02 17.65 791 14.93 11.38

*

e o O ) 5/ Qe e 3l e S S 5w
and ”": Significant at the 0.05 and 0.01 levels of probability, respectively. ™*: Non-Significant.
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Table 4- Average of effect of nitrogen, phosphorus and row spacing on number of pod in plant, number of seeds per pod ,

seed yield, Plant height and 1000 seeds weight of cluster bean

o g9 30 HW Sl S 50 4l Sl 413 5 Klos (s mx_..u_..”,wv_h e_om_mvcbm
1:.2-:,:2: Number of Pod in Number of seed per (Husa/p o) %b-m,_u ant ¥ ::xﬂ eeds
Plant pod Seed yield (kg/ha) . .

height(cm) weight (gr)
N1P1Rsl1 2233 6.83¢1 2236.7¢Mf 95.67° 68.67"
N1P1Rs2 34.008 7.00° 3543.3% 79.67% 71.42¢%
N1P1Rs3 39.00° 4.50" 1800.0 50.50/ 71.17%
N1P2Rsl 28.33" 7.00° 259678 101.33° 72.45%
N1P2Rs2 38.00%" 7.83 2208.3¢" 73.33"¢ 70.83
N1P2Rs3 44.33% 5.83¢ 1916.8" 63.33™e 7226
N2P1Rsl 27.83" 6.33%H 2850.0% 96.17¢ 71.35°%%
N2P1Rs2 34.00¢ 6.83°¢Hd 2400.0f 84.50° 72.15°"
N2P1Rs3 46.67° 6.00& 2176.7¢" 60.33™ 7241
N2P2Rsl 27.00" 5.83¢ 3193.3% 97.00° 75.29%
N2P2Rs2 41.67% 9.50° 4250.0° 82.00% 75.07%
N2P2Rs3 51.67° 6.67° 2235.0¢h" 99.17° 71.39°%
N3P1Rsl 27.00" 5.83¢f 2900.0% 65.00™ 73.29%
N3P1Rs2 34.008 8.00° 4041.7% 91.67™ 71.88¢
N3PIRs3 40.17%f 6.1781 2185.0" 68.83™¢ 71.01%
N3P2Rsl 26.00" 6.50% 2727.0%f 125.00° 69.78"
N3P2Rs2 36.838" 7.17°% 3676.7% 79.00% 77.25°
N3P2Rs3 64.5° 5.50¢" 1950.0" 55.33ij 83.57%

LSD 4.55 1.07 508.12 12.36 1.98

L0 5l e ol T ol S e oy o 0K ) ol 687 o lasled ¢ Ot a o

Within each column, the same letter indicates no significant differences among treatments (P < 0.05).
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N (nitrogen) at three levels, N1 =20, N2 = 60 and N3 = 100 (kg / ha), P (phosphorus) at two levels, P1 = zero and P2 =

75 (kg / ha)- Rs (row spacing) in three levels, Rs1 = 30, Rs2 =45 and Rs3 = 60 (cm)
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Effect of Nitrogenand Phosphoruson Guar Podlength Effect of Phosphorus and raw spacing on Guar Pod length
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Figurel — A and B: Comparison of the mean effect of nitrogen and phosphorus and the effect of
phosphorus and row spacing on Pod length of Guar, respectively.
Al 518 xo (ST BT WS i B9 > &G 50 Blos 45 ol slow ¢ Ogiw B 53
Within each column, the same letter indicates no significant differences among treatments (P <
0.05).
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N (nitrogen) at three levels, N1 =20, N2 = 60 and N3 = 100 (kg / ha), P (phosphorus) at two
levels. P1 = zero and P2 =75 (ko / ha)- Rs ( raw snacino) in three levels. Rs1 = 3(0. Rs2 =45 and
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Figure 2 — A and B: Comparison of the mean effect of phosphorus and row spacing and the effect of
nitrogen and row spacing on Guar number of branch, respectively.
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Within each column, the same letter indicates no significant differences among treatments (P < 0.05).
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N (nitrogen) at three levels, N1 =20, N2 = 60 and N3 = 100 (kg / ha), P (phosphorus) at two levels, P1 =
zero and P2 =75 (kg / ha)- Rs Planting row spacing) in three levels, Rs1 = 30, Rs2 =45 and Rs3 = 60 (cm)
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Table 6— Correlation factors between measured features in cluster bean

4l ugﬂ.rvv PR IRy 3 &ls sluss BENV SR VIEIRES als Hlm 5y mE.C_ M Jgb
(ESa /e 55k Gy OBl Gy 5 (esl)ss (esl)
Seed yield Pod number  Seed numberin  Branches number 1000 seeds Plant height Pod length
(kg/ha) in plant pod in plant weight(gr) (cm) (cm)
Cﬁ%p\ﬂ\W%er&_uu%rh
Seed yield (kg/ha)
$ gy rbu»h Sl O.@@i
Pod number in plant
2 ol 0.06 0.02
Seed number in pod
G s o p el ol
Branches number in 0.99 0.99 0.06
plant
( \v iIs 5. 05 ok ok *F
) lm 035 0.27 0.22 20.02 0.26
1000 seeds weight(gr)
Gezla)ws W, * * sk P
SRR 0.13 0.18 0.33 0.14 -0.23
pPlant height (cm)
(als) M Jd *k *k * Hok * sk
Al SN I 0.35 0.43 0.16 0.36 -0.19 0.67
Pod length (cm)

* and **: Significant at the 5 and 1% levels of probability, respectively.
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Introduction:

Cluster bean, commonly known as guar, with the botanical name Cyamopsis
tetragonoloba L. 1s an annual and summer plant of the legume family that has a high
drought tolerance and is a suitable product for hot and semi-arid regions (Ashraf
et al, 2005). Based on their results on guar gum, the researchers showed that the
highest grain yield and biological yield were obtained at a row spacing of 45 cm
(Jagtap et al., 2011). Determining the desired row spacing in the field as one of
the important agricultural practices has an effective role in how light is distributed
within vegetation as well as intra-plant competition. Due to the geographical
location and climatic conditions of Jiroft, which is one of the hot and dry regions of
Iran, it is necessary to identify and cultivate plants that are specific to these regions
in accordance with the existing conditions. Therefore, guar as a food, medicinal,
industrial, fodder product can be included in the summer cropping patterns. Thus,

the present study was designed and conducted to investigate the effect of nitrogen
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and phosphorus levels on the growth and yield of the guar plant at different row
spacing, and to identify the best treatments (e.g. planting row spacing, nitrogen
and phosphorus) in southern Kerman province (Jiroft region).

Materials&Methods:

This study was performed to evaluate the effect of nitrogen and phosphorus on
growth and yield of guar at different planting densities, as a factorial layout based
on a randomized complete block design with three replications in two cropping
years 2019-2020 and 2020- 2021 at the Agricultural Research and Training Center
and Natural Resources of Jiroft. Nitrogen from urea at three levels (20, 60 and 100
kg/ha pure nitrogen) and phosphorus fertilizer from mono potassium phosphate
source at two levels (zero and 75 kg/ha P205 source) and row spacing at three
levels (30, 45 and 60cm) were implemented. The treatments included as follows:
NIPIDI1, N1P1D2, N1P1D3, N1P2D1, N1P2D2, N1P2D3, N2P1D1, N2P1D2,
N2P1D3, N2P2D1, N2P2D2, N2P2D3, N3P1D1, N3P1D2, N3P1D3, N3P2Dl,
N3P2D2 and N3P2D3. The traits measured in this study included: plant height,
number of seeds per pod, number of pods per plant, number of sub-branch, 1000-
seed weight, pod length and seed yield. Data were collected and normalized and
then analyzed using SAS software and the means were compared with LSD test.
EXCEL software was used to draw the relevant shapes.

Results &Discussion:

The results showed that the interaction of nitrogen, phosphorus and spacing
between rows had a significant effect on the all studied characteristics in terms of
number of sub-branches and pod length. The highest seed yield at 4250 kg/ha was
obtained from 60 and 75 kg application of nitrogen and phosphorus where 45 cm
row spacing was practiced, respectively. The lowest seed yield at 1800 kg/ha was
recorded with 20 and 0 kg application of nitrogen and phosphorus where 60 cm
row spacing was practiced, respectively. According to the results, nitrogen and
phosphorus fertilizer levels had little impact on seed yield and yield is reported
to be mainly affected by row spacing, As a result, high nitrogen and phosphorus

levels are not necessary to boost the yield (Patel et al., 2002).
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Conclusion:

The results showed that the interaction of nitrogen, phosphorus and spacing
between rows had a significant effect on the all studied characteristics in terms of
number of sub-branches and pod length. But the effect of year on any of the traits
was not significant. The highest seed yield at 4250 kg/ha was obtained from the
application of 60 and 75kg nitrogen and phosphorus, respectively, along with the
plant density of 31 m?, which showed a 42% increase in yield as compared to the
treatment where nitrogen and phosphorus were applied at 20 and Okg, respectively,
with plant density of 24 m? and did not differ significantly with the treatment where
nitrogen and phosphorus were applied at 100 and Okg along with plant density
of 31 plants per m?, respectively. Therefore, the application of 60 kg/ha nitrogen
and 75 kg/ha of phosphorus and a plant density of 31 m? might create conducive
conditions to achieve maximum yield, which will be suitable under the climate of
southern Kerman and similar areas.

Keywords: Number of sub-branches, Planting density, Seed yield and Urea.
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