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Effects of different years of continuous cropping on
cotton root morphology and yield

YE Zupeng, BAI Xuming, CHEN Bolang
(Key Laboratory of Northwest Oasis Agriculture Environment, Ministry of Agriculture, College of Pratacultural

and Environmental Sciences, Xinjiang Agricultural University, Urumqi, Xinjiang 830052, China)

Abstract: Continuous cropping is an important obstacle factor for cotton growth, and exploring the response
characteristics of cotton roots to continuous cropping length will be conducive to improve the adaptability of cotton to
soil. In this paper, cotton with continuous cropping for 5, 10 and 20 years as the research object in typical cotton
areas of Xinjiang ( cotton planting areas in Manas County) was studied. The root distribution and morphological
characteristics of cotton in different planting years were researched by means of field root drill sampling and image
scanning. The results showed that the roots were concentrated in the surface layer, and the root mass accounted for
74.38% ~87.08% of the total root mass in 0~ 10 em soil layer. Continuous cropping promoted dry root weight,
which increased by 57.16% and 50.80% , respectively, after 10 years and 20 years continuous cropping compared
with the 5 years. Continuous cropping significantly increased the root length density and root surface area index of
cotton. The total root length in the 0~0.4 mm diameter range of continuous cropping for 10 years and 20 years was
significantly increased by about 0.79~2.76 times and 0.07 ~ 1.46 times compared with that of continuous cropping
for 5 years, respectively. The yield of 10 year continuous cropping ( average yield was 5 633.90 kg - hm ™) was sig-
nificantly higher than that of 20 years and 5 years continuous cropping ( P<0.05) , which increased by 14.96% and
26.53% , respectively. Controlling continuous cropping years (10 years) in Xinjiang did not inhibit the growth of
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cotton root system in a certain time domain, but improved root length density and root surface area index, and then

promoted cotton yield. However, after cotton cultivation exceeded a certain period of time ( 10~20 years) , continu-

ous cropping obstacles occurred, which might affect the growth and yield of cotton root system. However,

continuous cropping obstacles might occur after cotton planting for more than a certain period of time (10~ 20

years) , which might affect root growth and yield.

Keywords: cotton; continuous cropping years; root growth; yield; Xinjiang cotton areas
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Table 1 Basic physical and chemical properties of soils in the study area

Ab P TEHE AP TR R TR T R
Treatment Soil depth/cm OM/(g - kg™) AN/(mg - kg™") AP/(mg - kg™") AK/(mg - kg™") Bulk density/(g - em™)

0~5 7.29 11.96 11.05 350.9 1.496

5~10 6.52 12.50 9.28 291.3 1.464

Al 10~20 5.84 19.55 5.55 320.7 1.486

20~40 6.25 16.29 4.39 301.7 1.548

0~5 6.62 12.76 9.82 311.0 1.531

A2 5~10 5.55 11.22 8.41 248.0 1.493

10~20 6.08 14.69 5.87 246.9 1.584

20~40 6.29 16.90 2.72 250.0 1.601

0~5 9.27 22.96 11.39 358.7 1.381

5~10 8.46 24.61 8.27 349.0 1.449

Bl 10~20 9.86 26.08 7.97 381.4 1.397

20~40 8.75 25.30 7.45 385.1 1.540

0~5 9.45 17.64 11.41 270.3 1.358

5~10 9.10 26.52 9.44 309.1 1.438

B2 10~20 8.75 24.64 10.67 299.4 1.462

20~40 8.14 24.93 7.00 361.4 1.509

0~5 8.99 27.56 15.57 264.0 1.404

. 5~10 9.00 35.40 14.13 242.7 1.434

¢l 10~20 8.75 32.19 13.22 268.2 1.484

20~40 8.71 35.66 11.04 296.5 1.314

0~5 8.54 26.17 22.19 290.7 1.431

2 5~10 8.57 29.94 16.79 286.9 1.492

10~20 8.45 30.29 15.95 302.0 1.453

20~40 8.65 30.89 13.62 296.5 1.596
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Fig.2 Effects of different continuous cropping years

on dry root weight of cotton root per plant
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Table 2 Distribution characteristics of cotton root dry weight in different soil layers

0~5 cm 5~10 ¢cm 10~20 cm 20~40 cm
L AR TE g HHRAMR B TE/g HHREE  PHETE/g SERER SRR TE/g ARER
Treatment Root weigh T H /% Root weigh T HIt/% Root weigh T HIt/% Root weigh T H /%
per plant Proportion per plant Proportion per plant Proportion per plant Proportion
Al 1.01c 59.09 0.40c 23.11 0.20a 11.70 0.10b 6.10
Al 1.25bc 51.08 0.70bc 28.74 0.33a 13.30 0.17b 6.88
B1 1.68a 54.68 0.70bc 22.66 0.36a 11.59 0.34ab 11.07
B2 1.63ab 47.29 0.94ab 27.09 0.44a 12.76 0.44a 12.87
C1 1.28bc 50.21 0.96ab 37.61 0.18a 7.14 0.13b 5.04
C2 1.75a 47.21 1.16a 31.32 0.47a 12.61 0.33ab 8.86
ARG FobE R R b PR 25 5 3 (P<0.05) , R IR,
Note: The different lowercase letters indicate the significant difference (P<0.05), the same below.
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Fig.3 Effect of different continuous cropping years on cotton root length density ( RLD)
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Table 3  Effects of continuous cropping years on cotton roots with different diameters

AHR Fine root

HiAR Middle root

HLAR Coarse root

Qb AR K /o AR /o AR K/
Treamen TR em g, PR em g g, BRI e ik
Root length . Root length . Root length .
Proportion Proportion Proportion
per plant per plant per plant
Al 342.40bc 64.16 146.83be 27.51 44.45bc 8.33
A2 181.99¢ 58.44 100.40¢ 32.24 29.00c 9.31
Bl 611.28a 58.65 370.41a 35.54 60.55ab 5.81
B2 684.69a 57.52 449.96a 37.80 55.73ab 4.68
Cl 447.83b 63.26 197.07b 27.84 63.00ab 8.90
C2 319.41bc 54.66 195.14b 33.40 69.80a 11.94
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Fig.4 Effects of different continuous cropping years on root surface area index ( RAI) of cotton
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Fig.5 Effects of different continuous cropping years on cotton yield

2.5 EtRFFEMRARMEREXES

4 R MR AR R AR i A
DA AR S A0 2 35 IE AT O, 5 P AR R ARG,
ERTHREAMMRA I M, R AR AR
AR, JEHIE AR R AR AL 7 i DTk IR R

3 4 i

KIEVE 2 P BUE AR T3 M BT U FR 5
PR A A F YO RS RO A
o X BEAE A 2 AN [ A JEE 3 R 1 AR 2R AR KOl 2
b T BRI o 2 AR R AR A AR
B ER A AR B WA A 9 A KRB LA

x4 BEREESESFENEXRY

Table 4  Correlation of yield with cotton root morphological characteristics

WRTE MR B LR R AL AR SRS MR K
Root weigh RLD ARI Fine root length Middle root length Coarse root length
7 Yield 0.377 0.827" " 0.773" * 0.863 " * 0.686 -0.037

. FRMEME R (P<0.05) ; = = FRHEMAN B3 (P<0.01),

Note: * indicates the significant correlation (P<0.05); * * indicates the extremely signifieant correlation (P<0.01).
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