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Table 1. Monthly mean of temperature and relative humidity of Ahwaz in summer of 2016

Lo S lus uSlbe Lo JElas Sl Lo (Slkeo _
olo (01,5 siils 42 0) (01,5 giils 42 0) (01,5 il 42 0) (10)3) (g 15l aSbee
Pl ) P Bl 4z, P Bl a2 Relative humidity mean
Month Temperature max mean Temperature min mean Temperature mean (%)
Ccc) (%) Cc)
sls > June 42.3 26.4 34.4 23
s July 47.4 30.7 39.4 25
als o August 474 29.9 38.6 30
s September 45.0 274 36.2 27
- October 38.0 20.0 29.1 29
oLl November 316 155 23.6 44
oSk Mean 41.9 24.9 334 29.6
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Table 2. Physico-chemical properties of the soil in experimental site
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Soil depth (cm) pH EC (dS.m?) O.M (%) P (mg.Kg') K (mg.Kg?) N (%) Soil texture
0-30 8.49 15 0.32 1.70 214 0.06 Silty-clay
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Table 3. Results of humic acid fertilizer test
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Table 4. Analysis of variance of experimental factors effect on morphological traits of guar

Sla yo (uSlkee
a5 galie @il 4z Mean Squares
S.OoVv DF W elasyl PEA RS Sy ooloxs
Plant height  Number of branch  Number of leaf
Replication | ,ss 2 71.23 8.68 4597262.72
Humic Acid (HA) sl Seogen 3 557.007" 6.97" 10944820.94™
Error (a) Lol oLl 6 61.13 0.28 560393.7
Density (D) 515 3 780.69™ 10.26™ 44268663.1"
HAD 51 il Sagen 9 81.58™ 0.19™ 974892.7"
Error (b) e 3 oLl 24 25.01 0.22 980294.7
C.V (%) ol s gy - 4.48 18.44 17.85

Qo) 500,00 mhaw ;0 4lo sixs g 4o ire et Siby o 4 5T NS
ns, * and **: Indicating non-significant and significant at 5% and 1% level, respectively
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Table 5. Slicing of interaction effect of plant densityxhumic acid on plant height

(LS 53 0,5 9lS) Saogad sl @oll a0 Ol o £ gaco
Humic acid (kg/ha) DF Sum of squares
0 3 0.934™
5 3 1.115™
10 3 3.664™
15 3 4.849™

w0 s 55 o e Sislis iy

™ Indicting significant difference at 1% level

El
=2
=
2

k=] 60
=

= 40

20

0

0 5 10 15
Humic acid (kg/ha)
v =0.8083x +96.046 v=0.3937x +106.26 y=10.916x +106.61 }'=O.1137X3 +0.341x + 108.89
R2=10.9897 R2=0.8581 R2=10.957 R?=0.9463

+35 55 ATS X995

LS gLyl p g o515 9 Sl Suogud ol Jilito J1 -V IS
Fig. 1. Interaction effect of humic acid levels and plant density on plant height
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Table 6. Mean comparison of experimental factors effect on morphological traits and yield components of guar

(HUSD 50 0,5 5lS) Sl S0 gud as Lo ol FIJYSCT R SO, 2230 0 30 &S Slasy
Humic acid (kg.ha?) Number of branch Number of leaf per m? Grain number per m?
0 1.67¢ 4208¢ 14005¢
5 2.33¢° 5519.1¢ 16455
10 2.88° 6158° 18863
15 3.46° 6301.5° 190442
(orore p G92) o515
Density (plant.m)
35 3.782 3575.1¢ 10919.3°
55 2.77° 4770.6° 12164.8°
75 2.17¢ 5736.4° 229242
95 1.62¢ 8104.42 22359.52

A 5l gme Syl w00 mhaw jo (SSls slarelsais 0305 ol o518 liee By 4 LSl Jole jo giw 2 0
Means in each column and each factor that have similar letter are not significantly different at the 5% of probability level-using Duncan Multiple

Range Test.
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055 ol (o AW a5 ols lis H5S e Jgao ;0 Sla e
3 S ed9 0 e 9525 b e yie 50 AR VD (ST 0
g, cndls YL slanSTy [0 aS geuids wg pST 5 plu

255 8 55kos g1yl 3 o3l Jolge H1 il sl 525 -V Sy
Table 7. Analysis of variance of experimental factors effect on yield components of guar

Ola o (filne
JUU AR @351 4y Mean Squares
S.0.v DF Z 00 yd &ld ey Al slus 2o yo e yd S
Grain per m?>  Grain number in pod  Pods per m?
Replication ) ss 2 10310570.6 0.127 157051.27
Humic Acid (HA) sl Sogn 3 67541156.8™ 0.319™ **1290585.88
Error (a) Lol ol 6 6104001 0.281 69979.20
Density (D) 515 3 496550611 0.278" *10120674.61
HAD 151 5l Saogen 9 9607546 0.255" 189543.94™
Error (b) 5 olosl 24 5550485 0.169 62762.05
C.V (%) Sy - 1387 577 10.41

2o)3) g 0,00 s ) s gire g o sreyed Nl i 4 5T NS
ns, * and **: Indicating non-significant and significant at 5% and 1% level, respectively

S 00lo g 0 ,Slos (29 30 yio 0 ML Sluas o i ganSTy 9 Sorogud ol il 51 B0 5oy —A Jgus
Table 8. Slicing of interaction effect of plant densityxhumic acid on pods number per m?, yield and dry matter

Olasyo £goxo

(LS 5 )5S Srogad dpul (3151 a3 Sum of Squares

Humic acid (Kg.ha™) DF Koy BME (LS 50 p,FelS) ailo 5, Soe (LK 40 p,F9lS) Sis oolo
Pods per m? Grain yield (Ka.ha) Dry matter (Ka.ha)
0 3 4244449™ 3349506™ 61230780™
5 3 7287969 5370515™ 81072529™
10 3 9204848™ 5264795™ 111592708™
15 3 11330653™ 7249174 239811006™

Aoy mha jo s e Sglas Sl
™. Indicting significant difference at 1% level
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Fig. 2. Interaction effect of humic acid levels and plant density on pods number per m?
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Table 9. Analysis of variance of experimental factors effect on yield of guar

Olaypo (2lso
JUU AR 83T 4z 50 Mean Squares
S.0.v DF 4ils 8 ySlos Sins oslo il y as i
Grain yield Dry matter Harvest index
Replication | s 2 322805.83 499065.08 5.79
Humic Acid (HA) ol Seogen 3 2041171.66™ 15374910.30™ 8.72"
Error (a) Lol ol 6 87723.63 1110462.2 17.78
Density (D) 51, 3 6637649.13" 149647210.9™ 30.18™
HAXD 51 x sl o 9 146782.51" 4973932.3™ 22.98™
Error (b) e 3 olocs! 24 61752.73 574766.3 11.95
C.V (%) olpuss o - 9.34 8.30 13.13

aoyo) 5 oo ol a3 s pre s s e ynd Kl s 5 4™ g T NS
ns, * and **: Indicating non-significant and significant at 5% and 1% level, respectively

Grain yield (kg.ha'!)

Humic acid (kg.ha'!)

y=-4.8182x> + 117.01x + 1392.8 Y= 72.887x —_1850.7 y=2.6945%% - 3.877x + 25624 Y= -6.102x> +189.22x +2734.1
R2=10.9043 R?=0.9978 R2=).0804 R2=10.9984

*35 55 ATS X935

Aild 5 ySlos p digy o1y 9 ol S0 gud gt Joliio 51 -V ST
Fig. 3. Interaction effect of humic acid levels and plant density on grain yield
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Fig. 4. Interaction effect of humic acid levels and plant density on dry matter yield
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Table 8. Mean comparison of yield of guar under humic acid and plant density treatment

Sl oS ¥ (LS )3 0,5 9lS) ils & Slos (US55 5kS) Siis olo 5 Ko
Treatments Grain yield (Kg.ha?) Dry matter yield (Kg.ha?)

HoD1 1433.29 4812.6'

HiD1 1736.31 5491.2

H2D1 2202.2¢ 6149.9N

HsD1 2023.5f 6024.4N

HoD2 1841.77 8093.71

HiD2 2213.0¢ 7224.9%

H2D2 2610.9% 7857.4%

H3D2 2923.9« 8801.9¢f

HoDs 2572.4% 8110.1%

HiDs 2580.6% 8226.6

H2D3 2822.9< 9883.3%

HsDs 3100.6¢ 9301.0°f

HoDa4 2724.04 11200.2¢

HiD4 3558.3° 12541.9°

H2D4 3985.6% 14310.4°

H3D4 4209.78 17955.62

3,15 S3ls ga3l bl yr o poty (sllas Jlazo prlans 55 K00 L (gl ghne BT (gt 52 50 S e By (gl (sla e Kile
oo ya 0 6530 5 VO B0 X slapST : Dy sD3 Dy Dy
SESe 50 0 5elSNV0 5 Ve D Gho aenl Swgan polie :H35H2 Hi Ho
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan Test.
D,, D,, Dz and D4: 35, 55, 75 and 95 plant/m?
Ho, H1, H2 and H3: 0, 5 10 and 15 Kg/ha

Jdoa Vb slagSTy jo a5 (90,0 (28l il &gy glas ) S 25 Al
3oty 6l Lad (095 B (izen 5 (ol (e 2, G e b iz 5 gl 0y )0 digy o515 b3l L

45 93,5 el rizres o 4l oS slaasla sluss SySlos b 5l Slao LS 13 o, 5ol VO b sl Seagan
ailo slaad g cdlsp el (65, 650 ciubesl sla)giST 5 &y 30 alld (aoyeyie ;0 Sy olasd (Sis oobe g wls
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Introduction

Guar or cluster bean (Cyamopsis tetragonoloba L.) is a drought-tolerant annual leguminous crop grown
mostly in India and Pakistan. Each pod contains 5 to 12 seeds. Seeds vary from dull-white to pink to light
gray or black. Like other legumes guar is an excellent soil-building crop with respect to available nitrogen.
Guar is one of the unique beans which its large spherical endosperm contains a significant amount of
galactomannans that is used in a wide range of food and industrial applications. Organic fertilizers have a
positive effect on agricultural sustainability due to the fact that authentic and safe products are important.
One of the most important compounds in soil structure is humic acid, which results from organic matter
decomposition in the soil. Humic acid is one of the most organic substances that has been used today due to
its advantages, such as improving drainage and soil air, causing the development of microorganisms,
increasing plant yield and growth, and also reducing the consumption of other fertilizers. In general, humic
substances are used as soil modifiers. One of the important factors in plant cultivation is to determine the
most suitable planting density. Plant density is an important agronomic factor that manipulates micro
environment of the field and affects growth, development and yield formation of crops. The optimum
planting density of the plants results in a balance in the competition between the plants and the maximum
yield. So, this research focuses on the reaction of vegetative and reproductive growth of guar (cluster bean)
to humic acid application with irrigation water in different planting densities in Ahvaz region.

Materials & Methods

In order to evaluate the response of vegetative and reproductive growth of guar or Cluster bean
(Cyamopsis tetragonoloba L.) to the humic acid application with irrigation water in different planting
densities, an experiment carried out in summer of 2016. This experiment was performed by split plot design
with three replications based on randomized complete block design in research farm of Agriculture Sciences
and Natural Resources University, Khuzestan Ahwaz. The experimental factors were four levels of humic
acid, control (Ho), 5 Kg.ha! (H1), 10 Kg.ha! (H,) and 15 Kg.ha! (Hs) as the main factor in main plots and
plants spacing on the planting row with four densities, 35 plant.m (D), 55 plant.m? (D), 75 plant.m? (D)
and 95 plant.m? (D4) as sub factor in sub plots. In this experiment, measured traits were plant height, number
of branches in the plant, leaf number, grain yield, dry matter, number of pod and number of grain/m2,
number of grain in pod and harvest index. Data were analyzed by SAS 9.4 and mean comparison performed
by Duncan test in 5% probability level.

Results & Discussion

Analysis of variance of data results showed that the main effect of humic acid and plant density were
significant at p<0.01, for all the measured traits (except the number of grains in pod and harvest index). So
that as humic acid level increased, the traits increased. Also with increasing in plant density; all studied traits
increased significantly except the number of branches of the plant. The interaction effect between humic acid
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and plant density were significant (p<0.01) on grain yield, dry matter, plant height and the number of
plant.m?2, The results also showed that the effect of humic acid and plant densitg on leaf number was
significant at 1% level. So that, the highest plant height and leaf number per m= were obtained from
density of 95 plants.m™ and 15 Kg.ha* humic acid application. So, with increasing plant density, leaf
number increased. Generally, the highest grain yield (4209.7 Kg.ha') and dry matter (17955.6 Kg.ha) was
under 15 Kg.ha* application of humic acid and the density of 95 plant.m and the lowest grain yield (1433.2
Kg.hal) and dry matter (4812.6 Kg.ha') was under zero humic acid level and density of 35 plant.m.

Conclusion

Generally, the results showed that humic acid solution has a positive effect on the plant, therefore, using
humic acid, produced highest grain yield, dry matter and morphological traits. Also, with increasing plant
density, traits such as plant height, leaf number, yield and yield components increased but the number of
branches decreased. In general, 15 Kg.ha application of humic acid and the density of 95 plants.m?
produced the highest yield.

Keywords: Dry matter, Grain yield, Morphology, Organic fertilizer, Plant height

A



