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Study on physiological and root morphological characteristics
of maize and cotton intercropping

LIU Tingting', TENG Yuanxu', YANG Tao', LI Bin', WAN Sumei’,
CHEN Guodong®, ZHANG Wei'
(1. College of Agronomy, Shihezi University, Shihezi, Xinjiang 832000, China;
2. College of Plant Science and Technology, Tarim University, Alar, Xinjiang 843300, China)

Abstract: To explore the effects of different planting patterns on physiological characteristics and root morpho-
logical characteristics of the crops, in this experiment, monoculture and intercropping maize cotton were selected as
the research objects. The experiment was carried out in three planting modes including monoculture crop corn,
monoculture crop cotton, intercropped corn and cotton. By measuring the physiological characteristics, chlorophyll
content, root characteristics, field temperature, humidity and yield of crops, the crop growth and land equivalent
ratio under different planting modes were explored. The results showed that the SPAD value of maize functional leaf
was 6.78% higher than that of intercropping and 1.12% higher than that of cotton functional leaf under intercrop-
ping. The average growth rate of maize intercropping was 83% , and the average growth rate of monoculture crop was
82.9%, indicating that the maize intercropping model was more conducive to plant height growth. The field temper-
atures of maize and intercropped cotton were 30.9°C and 32.47°C, respectively. The field temperatures of cotton
and intercropped cotton were 31.6°C and 32.95°C , respectively. The intercropping pattern affected the root distribu-
tion to a certain extent, and the crop root length significantly increased by 4.7% in the middle of different soil layers.

Keywords: maize; cotton; intercropping; planting pattern; physiological characteristics; root system; field

temperature and humidity; chlorophyll content
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Table 1  Dynamic SPAD changes of monoculture
and intercropping corn

LS SPAD {8
Intercropping mode  og_p 06-15 06-30 07-15

LA 52.12+0.8a 53.50+1.5a 56.20+1.2a 59.28+0.8a
Monoculture corn

'ETM/EI/K 52.33+0.6a 54.07+0.7a 56.65+0.4a 59.07+0.6a
Intercropping corn

PRI 54.58+1.4a 55.20+0.7a 55.88+0.4a 55.98+0.4a
Monoculture cotton

[ YEAR AL

54.78+1.2a 55.57£0.9a 56.00+0.4a 57.77+0.6b

Intercropping cotton

. SR RVING SRR IR 22 57 .35 (P<0.05) .
Note ;: The different lowercase letters within the same column indicate

significant difference ( P<0.05).

R2 EXK|WERRENEWL

Table 2 Changes in temperature and humidity of corn and cotton

DIEEEN T i A
Intercropping mode i Temperature/°C {E Humidity/% i Temperature/°C ¥ Humidity/% E Temperature/°C ¥ Humidity/ %

Iﬂﬁ:l* 32.0+0.5a 35.4+1.0a 32.8+0.6a 35.5+0.7a 32.6+0.6a 35.3+0.6a
Intercropping corn

TR 31.0+0.5b 35.5+0.9a 30.9+0.3b 35.6+0.3a 30.8+0.3b 35.1+04a
Monoculture corn

ID”/E*E?E - - 32.9+0.2a 36.5+1.3a 33.0+0.3a 36.4+1.0a
[ntercroppmg cotton

HRARRIE - - 31.5+0.6a 35.4+0.4a 31.7+0.6b 35.3+0.3a

Monoculture cotton

T AR AL, FFIARING PR 227 B3 (P<0.05)

Note: Compared with the same part in different planting modes. The different lowercase letters within the same column indicate significant difference

(P<0.05).
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Table 3  Effect of different planting patterns on cotton yield

FRBE bR EU A R/ ORI B

o,
Planting Number of bolls Single bell Number of J Yiﬁl/c:(g
pattern per plant weight  harvested plants 1
e 6 5.2 104 3214.6
Monoculture
&
mlff: . 5 5.0 101 2742.7
Intercropping

F4 AREMERXERNEETN

Table 4  Grain weight of maize under different planting patterns

TR A FORMRE A FRTHE/ g
Planting pattern Corn kernel number ~ Corn 1000—grain weight
BAA/E Monoculture 702.2 378.4
[A14F Intercropping 711.8 385.6

TS OEK | BEX LML BRI
Table 5  Effect of intercropping of maize and cotton on

equivalent ratio of land

e AL [l P A )
[AEAR 40 - b/ % Competitive Intercropping
. Land equivalent .
Planting pattern ratio advantage yield advantage
& /(kg - hm™) /(kg - hm™)
K | AiiE 1.64 6.01 37326.35

Corn || cotton
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