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Table 1- Classification of seed samples into different groups by using the Texas vigor index
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Figure 1- The changes of plant height, leaf area index, and dry matter during the growing season in three Golestan (al, a2,
a3), Sepid (b1, b2, b3), and Sahel (c1, c2, c3) cultivars in three row spacing's including 20, 40, and 80 cm by using the logistic

model
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Table 2- Fitting the logistic model to plant height, leaf area index and dry matter data of cotton cultivars against time

)y D90 Sl ) G, dols P BH‘):; R?
Studied traits Cultivar  Row spacing a aramg ers K

j 20 5562+354 005+000 6879+293 099

oS 40 7633+353 005+0.00 66.83+253 0.98

(Golestan) 80 97.06+3.33 0.05+0.00 69.02+181 0.97

" 20 96.06+425 0.06+0.00 67.52+222 098

€ e 40 105.60 +3.45 0.06+0.00 6394+162 0.98

(Height) (Sepid) 80 137.60 366 0.06+0.00 6844+136 094

e 20 83.94+347 005+000 67.20+2.17 0.94

40 10510 +4.68 0.06+0.00 66.65+2.25 0.98

(Sahel) 80 1281+4.61 006+0.00 6807+1.82 0.98

j 20 554+026 009+001 8261+199 0098

oS 40 3124011 009+001 76.23+165 0.9

(Golestan) 80 2304006 008+0.00 80.32+173 097

5 s 20 524+012 009+000 82.78+096 0.9

nTe 02> e 40 353+0.18 008+001 79.86+224 0.94

(LAI) (Sepid) 80 2674009 0094000 80.75+158 0.96

ol 20 533+008 0.09+000 79.38+0.66 0.9

40 3374007 011+001 75.68+092 0.9

(Sahel) 80 243+005 011+0.00 7323+0.85 0.99

j 20 690702285 01+001 7550138 0098

oS 40 542.60+2055 0.09+001 7814+163 0.98

(Golestan) 80 393.70+12.10 0.10+001 8125+122 0.8

s 20 706.60+27.11 0.09+0.01 7861+164 0.98

o3 e 40 580.30+22.00 0.09+0.01 7857+161 0.98

(Dry matter) (Sepid) 80 428904640 011+000 78.09+059 0.98

o 20 711243317 0.09+001 69.95+2.00 0.9

40 5742+1251 0104000 79.57+0.88 0.9

(Sahel) 80 4160+1152 011+001 7550+1.10 0.98
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Table 3- Analysis of variance for length of monopodial branches (LM), number of monopodial branches (NM), number of

sympodial branches (NS), height of first boll from the ground surface (HFB), number of bolls in plant (BN), number of bolls
per unit of area (BNA), boll weight (BW) and lint yield (LY), in cultivars and row spacing's in cotton

S.ov df F value
2L o 3, 5os sl g 3,5dos
Plant architecture Yield and Yield components
LM NM NS HFB BN BNA BW LY
(Block) <s'sl, 3 1.45™ .1.00™ 15.62** 0.73™ 0.42"™ 0.54"™ 117" 5.27**
(Cultivar) (a) 3, 2 1.65™ 8.31** 10.37** 4.92* 2.25™ 3.36™ 123.77** 13.38**
(Row) (b) s, 2 357.99*  433.11** 129.92** 129.71** 92.75*  2.69™ 99.70** 0.14™
axb 4 2.55™ 11.53** 1.73™ 0.20™ 0.27™ 0.49™ 16.21** 1.37™
(Error) s 24 - - - - - - - -
(Total) s 35 - - - - - - - -
(CV) s cup 27.56 26.61 13.66 6.92 23.56 22.96 4.46 13.14

Iaisine pue ™ g ao )3 B s )3 I e o )3 N pdaws )3 I me T
**: Significant at the 1% level, * significant at 5% level and ns: non significant

0398 139 9 91955 (HFB) 0398 gl £105,1 (NS) 1 4L o1 (NM) g, 50 shass o(LM) L, 4l Jsb fluo ammglla £ Jgur
Table 4- Mean comparison of the length of monopodial branches (LM), number of monopodial branches (NM), number of

sympodial branches (NS), height of first boll from the ground surface (HFB), number of bolls in plant (BN), number of bolls
per unit of area (BNA), boll weight (BW), and lint yield (LY) in cultivars and row spacing in cotton

w5 ) dlold 2L jlore 8ot (s152] 9 5, Sdos
(Cultivar) (Row spacing) Plant architecture Yield and Yield components
LM NM NS HFB BN BNA BW(g) LY
(kg.ha®)
obwls 20 0.00c 0.00d 4.20f 28.90ab 4.65c 116.25a 5.33bc 4591.65ab
(Golestan) 40 1065c  0.25d 8.70d 25.10c 10.75b  134.37a  3.99¢ 5047.92a
80 65.65b 1.85¢ 13.15ab 17.30d 19.20a  144.0a 6.09a 4359.35ab
Jolo 20 0.00c 0.00c 4.90f 30.10a 4.10c  102.50b  5.56b 3491.70c
(Sahel) 40 3.6¢c 0.05¢ 7.15de 26.80bc 7.85bc  98.12b  5.04cd 3375.00c
80 74.55ab 2.35ab 12.15bc 19.70d 18.15a 136.12a 5.91a 3909.35hc
S 20 0.00c 0.00c 5.90ef 31.15a 5.80c  145.00a 3.77e 3866.65bc
(Sebid) 40 7.75¢ 0.10c 10.95¢ 26.80bc 10.35b  129.37a  3.91le 3866.67bc
80 83.90a 3.10a 14.00a 19.50d 20.75a 155.62a  4.74d 3827.95bc
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Figure 2- Germination percentage According to the number of normal seedlings in cold test (a), warm test (b), and

accelerated aging test (c) and electrical conductivity (d) in cv. Golestan, Sepid, and Sahel in three row spacing's 20, 40, and 80
cm
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Table 5- Classification of Seed samples into different groups by using the vigor index according to Texas method (total
normal seedlings in warm and cold test)
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ks 20 153.5 (Good) wos
(Golestan) 40 134.5 (Intermediate) lowgio
80 110.0 (Weak) s
- 20 103.0 (Weak) i
(Sepid) 40 1115 (Weak) cies
80 53.5 (Weak) s
Jole 20 79 (Weak) cains
(Sahel) 40 122.5 (Intermediate) lawsgzo
80 935 (Weak) Cinss
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The Effect of Row Spacing on Plant Architecture, Yield and Seed Quality of
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Introduction: Adjusting the distance between planting rows is one of the most important aspects of
management in the process of crop production. The row spacing is effective on land cover, the amount of
radiation, crop competitive ability against weeds, and pests and pathogens population and these methods affect
the efficiency of crop production system. In general, row distance in cotton planting is more than other crops,
ranged normally between 76 to 102 cm. But today, cotton cultivation in low row spacing (25-50 cm) and very
low (row spacing 18-25 cm) is preferred. The advantages include increased potential for higher yield, declined
production costs through reducing soil erosion in prone areas, reducing water losses, increased photosynthesis
efficiency, reducing the cost of weed control and the possibility of mechanized harvesting which saves time.

Materials and Methods: This study was conducted in the factorial experiment in the Randomized Complete
Block Design with four replications at research farm (No.1) of Gorgan University of Agricultural Sciences and
Natural Resources (36°49' N, 54°19'E and 12m above sea level), 2012. Experimental treatments included row
spacing at three levels (20, 40, and 80 cm), and three cultivars of Sahel, Sepid and Golestan. During the plant
growth period changes in plant height, leaf area index and shoot dry weight were measured. Also, in the
maturity, some other parameters such as the first boll height from the ground surface, the number of monopodial
branches, the number of sympodial branches, the length of the highest monopodial branches, the number and
weight of boll and yield were measured. In addition, after the separation of fibers from seeds, accelerated aging
tests, germination at low and high temperature (warm and cold tests) and electrical conductivity test were applied
to evaluate the seed quality. For better evaluation of seed samples, after warm and cold germination tests, the
normal seedling percentages from the two tests were added together (vigor index). Thus, all seeds produced were
classified in terms of seed vigor into four categories: excellent, good, medium and weak.

Results and Discussion: In this study, structure and geometrical characteristics of the plant were
significantly affected by row spacing. Thus, the reduction of row spacing from 80 to 20 cm, reduced plant height
and, the number and length of monopodial and sympodial branches. However, the leaf area index, dry matter and
boll height increased significantly. Despite significant reduction of boll number and size per plant with the
reduction of row distance, lint yield remained unaffected due to an increase in the number of plants and the
number of bolls per unit of area. The highest seed quality observed in Golestan cultivar at a row spacing of 20
cm while for the other two cultivars it occurred at row spacing of 40 cm. The lowest seed quality in all three
cultivars obtained in row spacing of 80 cm. Based on the seed vigor index (total normal seedlings in warm and
cold germination tests) none of the seed samples could be categorized in an excellent group. The Golestan
cultivar with row spacing of 20 cm could be placed in a good group and the other seed samples were found to be
medium to weak. However, the least seed vigor index was found in Golestan and sepid cultivars in 80 cm row
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spacing and in Sahel cultivar in 20 cm row spacing. For Sahel cultivar, the maximum seed vigor index obtained
in 40 cm row spacing.

Conclusions: There are advantages in narrow and ultra-narrow row spacing in comparison of traditional row
spacing for cotton planting. These include generally, the reduction of plant height, increased height of boll
formation which facilitates mechanized harvesting, and the increase of LAI and dry matter per area. Other
advantages are the stability of lint yield and fiber quality, and ultimately increased seed quality in cultivations
with lower row spacing.

Keywords: Plant density, Plant geometry, Seed germination and vigor



