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Table 1- Result of soil analysis for the experiment location
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Table 2- Mean square for the effect of irrigation levels, plant density and salicylic acid on seed yield and yield components of guar
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number  per m? perpod  weight yie index area
per plant index
e 2 58507°  11342" 58541  002722% 3517 20%0081  onggzrq 12096 o1sm™
replication
! 3 972056 154017  8243002" 81498 283"  55494401" 80953617 752177  161639™
Irrigation (A)
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rror a
4)5) ps'f *k *k Hk *k ok ok Hk
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(B)
Sl
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Salicylic acid
©
A*B 6 10518™ 41277 211807 0343567 43654 10188.04™  40805.02™  13.04™ 4334
A*C 3 9333™ 5261  236223"  0.01074™ 024 173390gm  1s5eg93 125 00171
B*C 2 2363™  6033%  49001™  0.00292™  11089™ 1757416™  92636.05°  25548°  O1%01
A*B*C 6 14.46" 1007  3141™  000644™ 33659  1313.098™  249554"  1834™  0,095™
f”; 6”“; 40 12,64 464 272.02 001308 54588 1738825 2382403 7478 0.0683
rror
N 79 57 6 71 55 173 83 206 84
(%) CV

*, ™ and " are significant at 5% and 1% probability and non-significant.
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Table 3- Means comparison for the simple effects of irrigation, plant density and salicylic acid on yield and yield components of guar
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density number number number weight (kg.ha™) index index
(cm) per plant per m? per pod (9) (%)
(gs.’T 5k e y0) QS)L:J.I
Irrigation
(Y%Water
requirement)
25 38.17b 25.25d 184.0d 5.94c 41.66 a 552.62 ¢ 36.69b 2.18d
50 38.72b 35.96 ¢ 263.4c 6.00 b 42.38a 689.04 b 36.15b 242c
75 51.17a 42.72 b 314.0b 6.97 a 42.39a 874.30a 48.40a 3.85h
100 51.17a 46.28 a 336.7a 727a 4253 a 937.28 a 48.68 a 4.01a
oS5
(ye Foo o &)
Density (Plant.m?)
13.3 42.00 b 26.45¢ 352.6a 6.38b 4193a 725.84b 28.80¢ 441a
6.7 43.04b 39.56 b 263.7b 6.46 b 42.22 a 746.83 ab 43.29b 2.74b
44 49.37 a 46.65 a 207.3¢ 6.80a 4257a 817.26 a 53.85a 219c
Sl sl
Salicylic acid
b Jybma e sals
Not foliar 43.31b 34.27b 252.7b 6.55a 4320 a 746.97 a 35.97a 296 b
application
b Joloee
Foliar application 46.31a 40.83 a 296.5a 6.55a 42.28a 779.65a 47.99 a 3.26a
(1.5 mM)
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Means with at least one same letter at each column, are not significantly different on the basis of Duncan test at 5% probability level

o515 ws ol ooles 31 as ols ylis il ly asms =l

ol bl 1) S s e g 0l Lgw olS jo Sboy
.(Bagher and Mohammad Ali Pour, 2011)

slo plas Gy (ST 5 )kl blite S (puSilee dnnlie

sl Sl 0 N (Sl L S g aFls (it
S 3 oS el Gy mpe 2o p0 W VIV (ST 5 LelS
Oezee S s s biled ple 4 Ced gl e
YO Joleo G)Lﬁ" e a4 bgye Sy e a3l (p S

2 85 o515 5 @olal Ml 1y Sl sl 5 @iy
s s st cou |, S omaw adls aoy SO gl
@ Sy ghe a3l (Sl sl 02,5 L (Y J5o2)
Jelome (Andizd )3 (T Jgaz) 28l albl weyo Ve /A Gline

pell sladsle Al cel Seleadle sl (2L



oh)os g wld ol

Fay

Ll il 5o a0 Sl abiee R0l as 5 0 S mha
Do nl ol.\fd).ujrz_uM)ova 9 Voo Jél.\.a u" o:.A‘L:
Il olse 5 O i 6l e Bl ogzg e
Wl 39 w515 il b ol 5y e Lasls (S1S

& o o W FIV oS5 L gz o oS (35,85 5 e oo
Grmgd g Ghals oleS i bl 5o (F Jsaz) o
ol 8 el g 9SSl ey, ol aius e 4 olS
oS U ogdige el 500 (gom 5l (Jobe el 9 (Jolos

AL cnlple 5 il wdlianey § SsS sbS sl

g5 3,5 os glil By 9 £l 5 aigs o515 9 )bl Jiliin 1 puilen s o —F Jgur
Table 4- Means comparison for the interaction of irrigation levels and plant density on yield and yield components of guar
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(! ) . Sy Harvest
. (&0 550 density Seed Pod number  Pod number per )
Irrigation . LAI 5 index
Density (cm) number per plant m
(YeWater (%)
. (Plant.m?) per pod
requirement)
13.3 52.50 b 6.19a 6.87d 32.10f 428.0a 6.19a
100 6.7 47.00c 337¢c 7.02 bc 48.53 ¢ 3236¢ 3.37¢c
4.4 54.00 b 246¢e 7.93a 58.20 a 258.7e 246¢e
13.3 42.50d 5.87b 6.82e 30.63 f 408.4 b 5.87b
75 6.7 51.50 b 3.34c 6.95 cd 45.07d 300.5d 3.24c
4.4 59.50a 244 7.13b 52.45b 258.3e 244 e
13.3 40.17 de 2.70 de 6.00 fgh 25.28 ¢ 337.1c 2.70 de
50 6.7 3350 f 2.57 de 5.95 ghi 38.75¢e 233.1f 257 de
4.4 42.50d 1.99f 6.07 fg 43.85d 19499 1.99f
13.3 37.00 ef 2.87d 5.86 i 17.77h 2369 f 2.87d
25 6.7 36.00 f 181f 5.88 hi 25.88¢ 172.6 h 181f
4.4 41.50d 187f 6.08 f 32.10f 142.7i 1.87f
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Means with at least one same letter at each column, are not significantly different on the basis of Duncan test at 5% probability level.
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Table 5- Means comparison for the interaction of irrigation levels and salicylic acid on yield and yield components of guar
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Means with at least one same letter at each column, are not significantly different on the basis of Duncan test at 5% probability level
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Table 6- Means comparison for the interaction of plant density and salicylic acid on yield and yield components of guar
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Means with at least one same letter at each column, are not significantly different on the basis of Duncan test at 5% probability level
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Abstract

Introduction: The increasing use of medicinal plants and their products has elevated the
importance of these plants in the global economy. The global consumption of these plants is rising
rapidly. The guar plant (Cyamopsis tetragonoloba) is an annual herbaceous and medicinal plant.
This plant is suitable for arid and semiarid climates, including Iran, due to its short life cycle. This
plant's extracts are used in the cosmetics and health industries to create moisturizing creams. In
addition, this plant's products are utilized in the medical, food, and petrochemical industries. In
Iran's arid and semiarid regions, the optimal use of water in the production of agricultural and
pharmaceutical products is one of the foremost concerns of researchers. In Iran's arid and semiarid
regions, the optimal use of water in the production of agricultural and pharmaceutical products is
one of the foremost concerns of researchers. Utilizing compounds that reduce the effects of stress,
such as salicylic acid, is one of the suitable agricultural practices during drought conditions. In these
conditions, it is also advised to plant at a suitable density for optimal use of light and other
resources, and to avoid interplant competition. This research was conducted to determine the impact
of irrigation and salicylic acid at various densities on guar yield and some of its characteristics.
Materials and Methods: In order to investigate the effect of irrigation, plant density, and salicylic
acid on guar, an experiment was conducted in 2018 in Mashhad as a factorial split plot in a
randomized complete block design with three replications. The main plot consisted of irrigation
levels (25, 50, 75, and 100% evapotranspiration of the reference plant), while the sub-plot consisted
of factorial levels of density (4.4, 6.7, and 13.3 plants per square meter) and salicylic acid (non-
application and application).

Results and Discussion: The comparison of means revealed that the application of salicylic acid
resulted in a 6.9% increase in plant height. Salicylic acid regulates various physiological processes,
such as plant growth and development, through the synthesis of special proteins called protein kinase,
which regulates cell division, differentiation, and morphogenesis, and has a significant impact on plant
height. The full irrigation treatment produced the highest leaf area index (6.1) and plant density per
square meter (13.3) compared to all other treatments. Under conditions of water stress, the decrease in
photosynthetic capacity of the plant due to stomatal closure and the decrease in cell turgor and cell
division cause the plant to have small and underdeveloped leaves, resulting in a decrease in the leaf
area index in the field. Results indicated that providing 100% of the reference plant's
evapotranspiration resulted in the highest average grain yield of 937.28 kg ha. By decreasing plant
density at 100 and 75% of the reference plant's evapotranspiration, seed production in pods increased
significantly, whereas increasing plant density decreased grain yield. The highest number of pods per
plant, number of pods per square meter, 1000-seed weight, and biological yield were obtained under
conditions of providing 100% evapotranspiration and application of salicylic acid. Additionally,, poor
irrigation practices in the absence of salicylic acid application decreased guar's biological yield.
Conclusion: Due to limited water resources, it is recommended that this plant receive irrigation
equivalent to 75% of the evapotranspiration of the reference plant in Mashhad conditions. In
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addition, intensive cultivation of this plant is not advised due to the impact of high densities on
reproductive processes. Due to the lack of effect of salicylic acid on grain yield, its use in this plant,
is not recommended.

Keywords: Harvest index, Plant height, Pod, Seed yield



