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Introduction

Guar is a one-year plant from the Fabaceae family and tolerates dry and salty conditions, and therefore can be used as a
high potential for production. The planting date is one of the most critical factors in the cultivation and production of
crops. This is especially important for plants being introduced for cultivation in a region for the first time, as research
on the optimal planting date for that area is essential. Mineral nutrition of agricultural plants is one of the most
important aspects of production, and among the micronutrient elements, zinc has a fundamental role in the catalytic
activities of proteins and enzymes involved in biological processes in growing plants. Facilitating the activity of many
enzymes in the plant depends on the presence of appropriate amounts of zinc. Considering the research gap related to
the effect of planting date and application of zinc sulfate in the study area and in order to compare with other different
regions of the country, as well as the importance and development of new plant cultivation in the country, this research
was carried out.

Materials and Methods

To investigate the response of morphological traits and yield components of guar plant (Cyamopsis tetragonoloba L.)
on different planting dates and zinc sulfate levels in the KhorramAbad region in the 2020 crop year, was carried out.
This experiment was carried out as a split plot in the form of a basic design of randomized complete blocks with three
replications. In the main plots, the planting date factor was set at three levels (including May 1, 20, and June 10), and in
the secondary plots, zinc sulfate foliar treatments were applied at four levels: zero, 20, 40, and 60 kg per hectare of zinc
sulfate applied. The amount of zinc sulfate in each plot was mixed with soil based on the treatment levels and the area
of each plot. According to the test results, the soil was not deficient in phosphorus and potassium elements, so only urea
fertilizer was used.

Results and Discussion

The results showed that the effect of planting date, zinc sulfate, and their interaction on plant height traits, the number
of sub-branches per plant, leaf dry weight, and specific leaf surface area were significant. Also, the effect of planting
date and zinc sulfate on the number of pods per m?, grain yield, and leaf area index were significant. Planting guar on
June 10 resulted in the highest number of pods per m? (1998.6 pods) and the number of seeds per m? (13920 seeds), and
on the other hand, despite the positive correlation between them and seed yield, the highest seed yield on this date,
3889.7 kg per hectare was planted. The highest number of leaves per plant (846.75 leaves) and leaf area index (6.02)
were obtained on the planting date of June 10 and with the application of 60 kg per hectare of zinc sulfate (689.44
leaves and 5.43, respectively). The highest amount of dry weight of leaves per plant in the treatment of application of 20
kg.ha! of zinc sulfate was 21.08 grams and the highest specific surface area of guar leaf was obtained on the planting
date of May 20 and in the treatment of no application of zinc sulfate (0.47). The presence of a positive correlation
between growth characteristics, yield components, and leaf characteristics with grain yield also indicated the positive
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effect of zinc sulfate application and planting date of 10 June in increasing these characteristics and as a result
increasing grain yield.

Conclusions

With the delay in planting and the application of zinc sulfate fertilizer, which led to an increase in the grain yield
components in the guar plant, the grain yield also increased. According to the results of this study, it can be said that to
achieve the maximum seed yield in the guar plant in the Khorramabad region, this plant can be cultivated on the
planting date of 10 Khordad. Also, considering that there was no significant difference in terms of grain yield among
the different levels of zinc sulfate application, in order to achieve the highest grain yield with the lowest amount of cost,
it is possible to use 20 kg of zinc sulfate per hectare.
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Table 1- Meteorological information of the cultivated area in the six months of the growing season of the guar plant
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Table 4- Average specific surface area of guar leaf under the mutual influence of planting date and zinc sulfate treatments

clls & ,0 Application amount Zinc sulfate
Planting date RVAW) B ERXFSUAR S B HLSe 50 0,5 ols Fe SIS jo 0,5 ols £
Control 20 kg per hectare 40 kg per hectare 60 kg per hectare
i) 0.32¢" 0.26¢ 0.3¢ 0.35¢
April 20
S T 0.472 0.36° 0.40 0.28¢
May 20
Sz 0.26° 0.26° 0.29¢ 0.33%
June 10

LBl oo S yd gy prdan j0 5SSl (g5lel aesl wlel Jlo e VST 0Bl s live B S JBlas glyls 4 ol Sl #
* Means that have at least one similar letter have no significant difference based on Duncan's statistical test at the 5 percent level.
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Table 5- The average dry weight of guar leaves under the mutual influence of planting date and zinc sulfate treatments

69y ©lgw 5,1,5 Hludo

el gyl Application amount zinc sulfate
Planting date el HUS o o, Fols Y BT REPIUARS 2 LS 40 o Folus £o
Control 20 kg per hectare 40 kg per hectare 60 kg per hectare
b)) 8.350 10.86° 10.52¢ 11.220
April 20
. a |y.
)| ¥ 8.2d 11.69° 12.66° 19.832
May 20
lo, >\
o 20.88° 21.08° 20.96° 20.35°
June 10

DBl oo 2o yd g haws j0 5SS (5lel aesl wlal s o ire DS 0Bl s wline > S JBlas gl yls oS ol Sl #
* Means that have at least one similar letter have no significant difference based on Duncan's statistical test at the 5 percent level.
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Table 6- Average plant height (cm) of guar under the mutual influence of planting date and zinc sulfate treatments
$9) ©lguw 0,18 lude

cls &b Application amount zinc sulfate
Plantlng date RV-{W) )m )O P;# Y. )m )é ﬁ;# f’ )m )O ﬁ;# 7o
Control 20 kg per hectare 40 kg per hectare 60 kg per hectare
o)) 99¢ 113.33° 103¢* 111.33°
April 20
) T 104.33¢ 106.66° 1120 110.66°
May 20
N
b 120.66° 120.33? 120.66° 120°
June 10

DBl e doyd gy hans j0 5SSl (glel aesl bl Jlo ire ST 0Bl wtiie wlie B> S Blas gl)ls a5 Sla o Sl #
* Means that have at least one similar letter have no significant difference based on Duncan's statistical test at the 5 percent level.
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Table 7- The average number of sub-branches in guar plant under the mutual influence of planting date and zinc sulfate
treatments

clls & ,0 Application amount zinc sulfate
Planting date ol HLS jo p FelS Ve S jo 0,54l Fe LS yo 0,59l e
Control 20 kg per hectare 40 kg per hectare 60 kg per hectare
we2) | 9.66%" 120 10%* 13.66°
April 20
~) T 10¢ 12b¢ 11.33¢ 13°
May 20
o 17.33 18 18 18
June 10

LBl oo S yd gy s H0 5SSl (g5lel aesl wlel o e M 0Bl s wline B > S JBlas glyls 4 ol Sl #

* Means that have at least one similar letter have no significant difference based on Duncan’s statistical test at the 5 percent level.
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Fig. 3- The average number of guar pods per m? under the influence of different planting dates
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Fig. 4- The average number of guar pods per m? under the influence of different amounts of zinc sulfate application
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Fig. 6- The average number of seeds in guar pods under the influence of zinc sulfate application rates
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Fig. 7- The average yield of guar seed under the influence of different planting dates
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Fig. 8- The average yield in guar the influence of zinc sulfate application rates
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Table 8- Correlation between measured traits in guar plant under the influence of planting date and zinc sulfate treatments
1 2 4 5 6 7 8 9
By S B olaws 1
Number of pods per m?
AME o wils ol_x.u 0.75%* 1
Number of seeds in a pod
B oy 53 Al slass 0.92%%  0.91**
Number of seeds per m?
o o Sles 0.77%%  0.83** 086** 1
Seed yield
U 2 80 2Ll Sl 0.68**  0.85%* 0.82% 1
Number of sub-branches per plant
S glas )|

“2 € I 0.55**  0.64** 0.56** 0.65** 0.79** 1

Plant height

435_" 2SS s 0.75** 0.78** 0.83** 0.73** 0.89** 0.77** 1
Dry weight of leaves per plant
S Lo
2 ghe o2 0.73** 0.64** 0.81** 0.68** 0.78**  0.68** 0.86** 1

Leaf area index

= 2 oy gl 019 041
Specific surface area

-0.3 -0.42*  -0.36* -0.52** -0.06 1

R . T 3
M)‘)‘Sﬁjw)‘)@cb“’)‘))bwwf‘b.' 9

*

*and **: significant at the 5% and 1% level, respectively



VBT 095 Ao oY 5,leds N0 ol oyl ol Sligus coidals & pid YT

FooplSLigol, s Ve clls )b ,0 (F/-Y) S maw
20 Lol cansay (O/FY) (55, Slidgas 1S 4o S olS
0 ale 0, Slae e w168 ol jo als o Slee g5
Olsse aslllas (] 5l Jol> s &y az g b il il
als o, Sles Olime ySlas 4y oy Sy a5 cudle ng.:.c
o yo 1) el cpl Gles o0 Wbl p,5 dihie )0 )lsS olS o
Ot 90 Sl b dx gl b pioren 0ged ClS Blo > Ve clls
O wils o, Slas [ 5l (59, Dlaguw 8 )15 alize Flaw
Ole (YL a (e S i ovaline (5 )ls e
Ve o)L 5l olssies aue (liae (e b als 3 Shes

Sy oy $9) Sy LS )3 0 ol

&l el
21yl aS obl a5 5550 (65,588 Slaizn 35 50 5l b L
353 5k Bebod ol plox]

=

LIS 59y Sllgs Jd 5l (G35 Slge 0,15 5 <SS b
olS yo awils o Slae glizl g 0 Sae &l i o W}-‘-’L’
watin dgia Gl il ol mlis 4 asgi bl g8
o S, > Ve L';)\;olﬁf;u:l.?@)ls)oﬁ.&isc\f.\ﬂo)f
L olawd g aig gla ) aiile LS (sols ;) Sliogas a5 0l
50 L slaws Jod 5l alo o, Sles yioren g digs o )9
Oliee (YL 4S5 5k s ails 5 Slae alidl 4y jnie
30 5 LS YAANIY lpedn cilS 2o, ol o o0 ,Slas
Ao, (g5, Slalgw 0, i iman w0 5 ol [LSe
A Comnd adils 0 Slos sli2l 5 0, 8les a5 0l o Zolaws
Slows jo adle o, Slae e i 9 00l iol3dl vl
F Ul cavsds (g9, Dlidguw LS j0 6 5lS Fe 5,8

References

Ahmadi Nouraldinvand, F., Moradi Telavat, M R., Siadat, S. A., & Moshattati, A. (2020). The reaction of
vegetative and reproductive growth of Guar (Cyamopsis tetragonoloba L.) to humic acid application with
irrigation water in different planting densities. Iranian Journal Pulses Research, 10(2), 104-118. (In
Persian with English abstract). https://doi.org/10.22067/ijpr.v10i2.69397

Amanullah, M. J. H., Khalid, N., & Asad, A. (2007). Response of specific leaf area (SLA), leaf area index
(LA and Leaf Area Ratio (LAR) of maize (Zea mays L.) to plant density, rate and timing of nitrogen
application. World Applied Sciences, 2(3), 235-243.

Anuradha, R. K., Singh. Pareek, B., Kumar, D., Meena, M., & Dubey, S.K. (2017). Different levels of
fertilizers on growth and yield of cluster bean (Cyamopsis tetragonoloba L.) in rainfed area of Uttar
Pradesh. International Journal of Current Microbiology and Applied Sciences, 6(4), 2029-2036.
https://doi.org/10.20546/ijcmas.2017.604.240

Bremner, J. M., Sparks, D. L., Page, A. L., Helmke, P. A., Loeppert, R. H., Soltanpour, P. N., & Sumner, M.
E. (1996). Nitrogen-total. Methods of soil analysis. Part 3 Chemical Methods, 5, 1085-1121.
https://doi.org/10.2136/sssabookser5.3.c37

Chamani, F., Tohidinejad, A., & Maheji, M. (2017). Effect of drought stress and salicylic acid on some
morphophysiological and agronomic traits of guar plant (Cyamopsis tetragonoloba L.). Crop Physiology,
10(4), 18-5. (In Persian with English abstract)

Choudhary, M. (2006). Response of cluster bean [Cyamopsis tetragonoloba (L.) Taub] to sulphur and zinc
fertilization. M.Sc. (Ag.) Thesis, Rajasthan Agricultural University, Bikaner.

Dadgar, M., Rastegar, S., & Piry, H. (2021). Effect of different irrigation intervals on some
morphophysiological characteristics of different genotypes of Guar (Cyamopsis tetragonoloba). Iranian
Journal  Pulses  Research, 12(1), 156-170.(In  Persian  with  English  abstract).
https://doi.org/10.22067/ijpr.v12i1.83229

Garcia, A., Grover, K., VanLeeuwen, D., Stringam, B., & Schutte, B. (2023). Growth and performance of
guar (Cyamopsis tetragonoloba (L.) Taub.) genotypes under various irrigation regimes with and without
biogenic  silica amendment in  Arid  Southwest  US. Plants,  12(13), 2486.
https://doi.org/10.3390/plants12132486

Gendy, A. S., Said-Al Ahl, H. A., Mahmoud, A. A., & Mohamed, H. F. (2013). Effect of nitrogen sources,
bio-fertilizers and their interaction on the growth, seed yield and chemical composition of guar plants.
Life Science Journal, 10(3), 389-402.


https://doi.org/10.22067/ijpr.v10i2.69397
https://doi.org/10.20546/ijcmas.2017.604.240
https://doi.org/10.2136/sssabookser5.3.c37
https://doi.org/10.22067/ijpr.v12i1.83229
https://doi.org/10.3390/plants12132486

YY) ... o (Cyamopsis tetragonoloba L.) g5 ol o Shos (g1321 5 (5958l g8 90 lhuo Jord| e o] ;K02 9 3% )0 yo

Ghadirnezhad Shiade, S. R., Fathi, A., Taghavi Ghasemkheili, F., Amiri, E., & Pessarakli, M. (2023). Plants’
responses under drought stress conditions: Effects of strategic management approaches—A review.
Journal of Plant Nutrition, 46(9), 2198-2230. https://doi.org/10.1080/01904167.2022.2105720

Heydarzade, M., Ehteshami, S. M. R., & Rabiee, M. (2020). Effect of planting date and plant density on
qualitative characteristics, yield and yield components of guar (Cyamopsis tetragonoloba L.) Taub. in
Guilan province. Plant Process and Function, 9(39), 197-214. (In Persian with English abstract)

Heydarzade, M., Ehteshami, S. M., & Rabiee, M. (2022). Evaluation of the effect of planting date and plant
density of maternal plant on the quality and germination characteristics of guar seed (Cyamopsis
tetragonoloba) in Guilan province. lranian Journal of Seed Research, 9(1), 25-41. (In Persian with
English abstract). https://doi.org/10.52547/yujs.9.1.25

Kalyani, D. L. (2012). Performance of cluster bean genotypes under varied time of sowing. Legume
Research-An International Journal, 35(2), 154-158.

Kamai, H., Isvand, H., Daneshvar, M., & Nazarian Firouzabadi, F. (2018). Investigating the effect of
planting date, phosphate biofertilizer and zinc and boron foliar application on grain yield and some
physiological traits of wheat. Plant Process and Function, 8(29), 59-73. (In Persian with English abstract)

Manivasagaperumal, S., Thiyagarajan, G., & Sekar, S. (2011). Effect of zinc on germination, seedling
growth and biochemical content of cluster bean (Cyamopsis tetragonoloba L.). Current Botany, 2, 11-15.
(In Persian with English abstract)

Meftahizadeh, H., & Asareh, M. H. (2019). Comparison of native populations and commercial cultivars of
guar (Cyamopsis tetragonoloba L.) for yield, yield components, and qualitative characteristics under
different seasonal cultivation. Iranian Journal of Medicinal and Aromatic Plants Research, 35(3), 456-
470. (In Persian with English abstract). https://doi.org/10.22092/ijmapr.2019.124466.2454

Mehdipour Afra, M., AghaAlikhani, M., Mokhtassi-Bidgoli, A., & Soufizadeh, S. (2019). Effect of sowing
time and plant density on growth and seed yield of two guar ecotypes (Cyamopsis tetragonoloba L.).
Iranian Journal of Crop Sciences, 21(2), 109-126. (In Persian with English abstract)

Mudgil, D., Barak, S., & Khatkar, B. S. (2014). Guar gum: processing, properties and food applications-A
review. Journal of Food Science and Technology, 51, 409-418. https://doi.org/10.1007/s13197-011-0522-
X

Ram, S., & Katiyar, T. P. S. (2013). Effect of sulphur and zinc on the seed yield and protein content of
summer mungbean under arid climate. International Journal of Science and Nature, 4(3), 563- 566

Shah, K. A, Gurjar, R., Parmar, H. C., & Sonani, V. V. (2016). Effect of sulphur and zinc fertilization on
yield and quality of pigeon pea in sandy loam soil. Green Farming, 7(2), 495-497.

Chogatapur, S. V., & Chandranath, H. T. (2017). Growth and development analysis of clusterbean
(Cyamopsis tetragonaloba L) genotypes (gum) as influenced by plant density and bio-inoculants.
International Journal of Current Microbiology and Applied Sciences, 6(12), 2303-2308.
https://doi.org/10.20546/ijcmas.2017.612.265

Sudhir, S., Grover, K., Angadi, S., Schutte, B., Vanleeuwen, D., & Auld, D. (2015). Growth and seed yield
performance of promising guar genotypes under different planting dates in desert southwest. 27th Annual
Meeting Association for the Advancement of Industrial Crops. October 18-22.

Sunil, S. D., Bhattoo, M. S., & Khedwal, R. S. (2017). Effect of zinc and sulphur on growth, yield and
economics of clusterbean (Cyamopsis tetragonoloba L.). International Journal of Current Microbiology
and Applied Science, 6(11), 3744-3751. https://doi.org/10.20546/ijcmas.2017.611.438

Yadavi, A., Aboueshaghi, R. S., Dehnavi, M. M., & Balouchi, H. (2014). Effect of micronutrients foliar
application on grain qualitative characteristics and some physiological traits of bean (Phaseolus vulgaris
L.) under drought stress. Indian Journal of Fundamental and Applied Life Sciences, 4, 124-131.

Yashona, D. S., Mishra, U. S., & Aher, S. B. (2018). Response of pulse crops to sole and combined mode of
zinc application: A review. Journal of Soils and Crops, 28(2), 249-258.


https://doi.org/10.1080/01904167.2022.2105720
https://doi.org/10.52547/yujs.9.1.25
https://doi.org/10.22092/ijmapr.2019.124466.2454
https://doi.org/10.1007/s13197-011-0522-x
https://doi.org/10.1007/s13197-011-0522-x
https://doi.org/10.20546/ijcmas.2017.612.265
https://doi.org/10.20546/ijcmas.2017.611.438

