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ABSTRACT

In order to evaluate the effect of plant density and nitrogen fertilizer on phonological, qualitative, photosynthesis
capacity and yield components of guar native population, an experiment was carried out as split plot based on
randomized complete blocks design with three replications in 2018 at Iranshahr, Iran. The main factor was four levels
of plant density (25, 45, 60 and 85 plants/m?) and the sub factor, nitrogen fertilizer from the source of urea (0, 50,
100, 150 kg / ha). The results of variance analysis showed that the effect of plant density on all traits was significant,
except carbohydrate, protein and gum at 1% level. Comparison of mean plant density showed that 25 and 85 plants /
m? had the highest and lowest number of branches, respectively. Treatments of 45 and 85 plants /m? had the highest
and lowest mean of seed yield and biological yield per hectare, respectively. The interaction of 100 kg N fertilizer
and 60 plants/ m? devoted the highest percentage of protein and interaction of 0 kg N fertilizer and 45 plants/m? has
minimum protein percent. Results showed that, in order to obtain high seed and gum yield product, density of 45
plants/m? followed by 50 kg nitrogen/ha in Grembite landraces were recommended.

Keywords: Carbohydrate, gum, locust bean, protein, seed yield.
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Figure 1. The thermo-pluviometric diagram at the research field (Iranshahr, Sistan va Balouchestan province)
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Table 1. The soil physical and chemical characteristics of the experimental field

Sand Silt Clay C N P K EC Depth
(%) (%) (%) (%) (%) (mg/kg) (mg/kg) (ds/m) (cm)

25 39 36 1.93 0.21 6.42 224 3.13 0-30
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Table 2. Results of variance analysis effect of nitrogen and plant density on some traits of guar.

Source of Means of squares
variation df Plant Root No branch No Pod/cluster Pod/plant  Seed/pod Pod Seed/plant  Seed yield
height depth cluster length

Block 2 11.94® 2.14™ 3.31™ 8.36™ 1.52™ 1351.2™ 5.68™ 7.52™ 27356™ 68392™
N 3 27917 462.3™ 4.75™ 216™ 258" 2546.1™ 1.46™ 286" 76118 1902969 ~
Error(N) 6  837™ 420.9"™ 3.06™ 6.72™ 0.27"™ 394.07™ 1.04™ 1487 6972™ 1734™
PD 3 113717 402.6™ 334.06™ 12467 6.36 " 6207 585" 166" 320007 800018 ™
N x PD 9 334™ 3739™ 576" 7.89™ 0.41™ 271.8™ 1.63™ 1327 71932™ 17983™
(EF[B"; 6 1145 3923 1.96 9.1 06 139.1 09 059 6208 155209
CV (%) - 4.38 8.75 6.42 18.1 18.44 16.54 155 9.48 17.95 17.95

a0 ) Jlisl mdaw jo o pixe Dglas g ,ls e Dgldl g o 5 4y sk g IS
ns and **: Non-significantly difference and significantly different at the 1% of probability levels, respectively
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Continued table 2. Results of variance analysis effect of nitrogen and plant density on some traits of guar.

Source of Means of squares
Py df Biological Protein Vegetative  Day to Dayto  Gum Crop

variation vield Chlorophyll  Carbohydrate LA periods  flowering podding cycle
Block 2 109427™ 14.36™ 2.92™ 47347 10.08 50.527 73.1™ 7056 3.24™ 169.08
N 3 30447 1576 730" 4287 2197  208™ 263" 3577 %% g3
Error (N) 6 278911™ 2.58 4.04™ 26.1™  1.72™ 1.6™ 6.84™ 1.61™ 3.25 13.11™
PD 3 128002 38977 1.27™ 1339 5.18™ 2477 3717 48,7 1.55 58.9 ™
N x PD 9 287745 3.01™ 25m™ 237"™ 9.87" 46"™ 8.52"™ 9.077 0.554 12.3™
Error (PD) 6 248336 3.44 3.96 179.9 3.24 3.53 4.47 1.81 1.56 25.8
CV (%) - 5.67 5.87 6.53 12.45 5.4 6.72 6.04 2.81 4.32 4.69

aope ) sl maw jo jls g Dglas g s pine Dgldl Se ol 5 4y s g 1S
ns and **: Non-significantly difference and significantly different at the 1% of probability levels, respectively
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Table 3. Means comparison effect of nitrogen on some tarits of guar.

. Plant Pod Seed Biological . Crop
’\(II'(U?'?:)” height Pod/cluster Pod/plant  length  seed/plant  yield yield Pfg}%‘” C(:nrllo/rogr%l cycle %BT
g (cm) (cm) (kg/ha) (kg/ha) o 9g (day) °
0 755° 4% 62.17° 7.44° 369.3" 1846° 7386.6 ¢ 32.83° 30.6° 108.9° 29.2°
50 76.4° 483 91.58%  823% 5529°% 27645%  11058.3°%  3257° 3318% 1084° 3175
100 77.9° 425 73° 8.13% 426.1° 2130.8° 8523.3° 35.42° 3152 109.5° 27.85™
150 823° 3.75° 59.4° 8.62° 406.9°  2034.1° 8136.6"° 32.58° 30.88° 106" 27.04°

W g5l sime olds oy N Jliis ] mhas [ witis S i By > SO Blas b ole 1Kl (5t o )0
In each column mean followed by at least a common letter, are not significantly difference at 1 % probability level.
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Table 4. Means comparison effect of plant density on some tarits of guar.

Plant density hPeIianhtt LA Pod/cluste Biological yield Chlorophyll Vegetative periods  Day to Day to grglg
(plant /m?) (cr%) (cm?) r (kg/ha) (mglg FW) (day) flowering  podding (élay)
25 67.46°% 107.2% 4.67° 10215° 316° 27.08° 33.1™ 46.9° 105.4°
45 72.96° 113.8° 4.75% 11103% 33.06° 275° 326° 455° 108.4°
60 7425° 116.8% 425° 9845° 32.5° 30.03° 354 50.08*  110.8°
85 90.25* 93.08" 3.17° 3941.6° 28.99° 27.06"° 36.3° 48.7° 108.1°

Al gyl g Dglas depo ) Jlaiz | a0 waiins S yiie By > G Plas b ole Sl (gt o 50
In each column mean followed by at least a common letter, are not significantly difference at 1 % probability level.
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Continued table 4. Means comparison effect of plant density on some tarits of guar.

Plant density

(plant/m?) No branch  Nocluster  Pod/cluster ~ Pod/plant  Seed/pod  Pod length (cm) Seed yield (kg/ha)
25 27.46° 16.25° 6.47 ° 76.33° 6.83° 8.65% 2553.7°
45 23.33° 19.67 ¢ 4,75 93.17° 6.08 7.99° 2775.9°
60 23.92° 18.25% 42572 76.33° 6.58 ¢ 7.91° 2461.2°
85 15°¢ 12.25° 3.17° 39.3° 5.25¢ 7.81° 985.4 °

W 5l sire glds oy N Jlais] mhas [0 iiies S ie By > SO Blas b ple ke gt 0 0
In each column mean followed by at least a common letter, are not significantly difference at 1 % probability level.
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Figure 2. Mean comparison interaction effect of plant density and nitrogen on branch number of guar.
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Figure 3. Mean comparison interaction effect of plant density and nitrogen on pod length of guar.
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Figure 4. Mean comparison interaction effect of plant density and nitrogen on protein content of guar.
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Table 5. Result of correlation effect of nitrogen and plant density on some traits of guar.
£ £ 5 5 o = o z = z =S g 2
i g & £ z 2 £ g 3 2 g § <« & 0§ 5 =
raits < ° 5 S o 2 3 > = > o 3 £ 3 o S
5 8 o o 3 8 3 54 2 2 ] s g 5 >
o & z -4 2 a 2] & & n% 5 S S
Plant height 1
Root depth 0.017 1
No branch -0.85**  0.077 1
No cluster -0.477%* -0.131 0.421** 1
Pod/cluste -0.608** -0.177 0.588**  0.345* 1
Pod/plant -0.59**  -0.179 0.543** 0.808** 0.810** 1
Seed/pod -0.34* 0.005 0.390**  -0.304 0.002 -0.066 1
Seed/plant -0.68**  -0.155 0.663** 0.713** 0.728** 0.870** 0.414** 1
Seed yield -0.68**  -0.155 0.663** 0.713** 0.728** 0.870** 0.414** 1%* 1
BiologicY -0.08 -0.155 0.663** 0.713** 0.728** 0.870** 0.414** 1%* 1%* 1
Chlorgphy -0.41**  -0.063 0.451** 0.582** 0.503** 0.664** 0.361* 0.812** (0.789** 0.748** 1
LA -0.292* 0.13 0.365**  0.329* 0.209 0.291*  0.421** 0.502** 0.445** 0.456** 0.771** 1
Carbohydr 0.031 -0.069 -0.044 -0.098 0.122 0.017 -0.048 -0.013 -0.011  -0.0145 -0.018 -0.141 1
protein 0.193 0.091 0.23 -0.132 -0.138 -0.166 0.003 -0.161 -0.123 -0.145 -0.112  -0.068 -0.126 1
C. cycle 0.197 -0.231  -0.069 0.68 -0.137 -0.551 0.195 0.057 0.047 0.036 0.221  0.325* -0.151 -0.015 1
Gum -0.0103  0.141 0.123 0.241 0.218 0.266 *  -0.072 0.178 0.118 0.0126 0.276 * 0.199 0.153 -0.156 -0.006 1

**: Significantly different at 1% of probability level.
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