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Formation and influencing factors of cotton yield
in jujube-cotton intercropping system

DUAN Zhi-ping, LIU Tian-yu, ZHANG Yong-qgiang, JIAO Chao, LUAN Peng-fei, YANG Tao,
SHI Yan-song, TIAN Yu-quan, HAO Xiang-dong, LI Lu-hua, ZHANG Wei
(College of Agriculture, Shihezi University/Key laboratory of Oasis Agro-Ecology, Xinjiang Production and
Construction Crops, Shihezi, Xinjiang 832003, China)

Abstract; Setting up two jujube-cotton intercropping systems, we is planted 4 rows of cotton or 2 rows of cot-
ton between two rows of jujube, to study on the yield formation and influencing factors of one-year jujube on inter-
cropping cottons. The results indicated that there were no significant differences in leaf area index, SPAD value and
photosynthetic physiological characteristics in different intercropping patterns before flowering period, while there
was significant difference after flowering period. Compared with 1 —row cotton, the plant height, leaf area index and
net photosynthetic rate, stomatal conductance, transpiration rate and yield of cotton in Int —4 intercropping pattern
decreased by 5.85%, 10.4%, 15.51%, 13.26% , 9.18% and 41.61% , and the intercellular CO, concentration in-
creased by 4.18% , respectively. The plant height, leaf area index and net photosynthetic rate, stomatal conduct-
ance, transpiration rate and yield of cotton in Int — 2 intercropping model decreased by 3.10% .5.39% .11.80% .
9.25% .6.09% and 47.74% , and the intercellular CO, concentration increased by 0.84% , respectively. There was

no significant difference in SPAD value. The economic income from high to low was: Int —4>Int —=2>1 —row cotton.
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Compared to Int —2, the plant height, leaf area index and dry matter of Int — 4 decreased markedly by 2.85%,

5.29% and 6.85% , respectively. The yield of Int —4 was significantly increased by 11.73% compared to Int — 2.

However, there were no significant difference in SPAD value and photosynthetic physiological characteristics in Int

—4 and Int —2. So we concluded that appropriate increase of cotton planting density is beneficial to the high yield of

cotton in the jujube-cotton intercropping systems, it is also conducive to increase economic income.

Keywords: Jujube-cotton intercropping; intercropping pattern; photosynthesis treats; economic benefit; yield
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Table 1 The comparison of yield and components of intercropping and solecropping cotton

IVEIRZSS LIRS
RS AL AL Koy SR
Kb 3R Harvested number of N Number of bolls ¢
Boll number Boll Lint percentage Lint yield
Treatment plant per hectare per hectare
per plant/ 4> weight/g /% /(kg - hm™?)
/(10*plant - hm™2) /(104 4> « hm™2)
FAAE Sole 15.18a 6.13a 93.05a 5.96ab 40.54a 2248.3a
[B]E Intercropping(4) 10.89b 5.75a 62.62b 5.29b 39.63a 1312.7b
[B]/E Intercropping(2) 7.68¢ 5.98a 45.93¢ 6.37a 40.16a 1174.9¢

T ARRNG Fhh 2R 2 5K 3 . Note: Different lowercase letters indicate significant difference levels (P<0.05).
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Fig.2 The dynamic changes of plant height for cotton in
intercropping and sole cropping system
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and sole cropping systems
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Table 2 The dynamic characteristic value of above-ground dry matter accumulation for cotton in intercropping and sole cropping systems
Trﬁfim Y, /(g -+ plant™") t,/d t,/d t,/d V., /(g plant™ «d7') T/d
HAE Sole 157.02 67 118 92 2.00 51
[A4E Intercropping(4) 123.40 64 112 87 1.51 48
[A]4F Intercropping(2) 166.76 68 119 94 1.67 51

TE Y, AR R 1) P RBUIAR I ] 50, S DOs RBUIZE (0 50, SRR SR AR i S 3015 v, S o R B 1 oy et 2

FREFEEI

Note: Y, —The maximal biomass;#, —~The starting date of fleet accumulation period;:, —The terminating date of fleet accumulation period;¢,, —Time

reached maximal rate of accumulation; V, —The maximal speed of accumulation; 7-The duration of fleet accumulation.

2.2.5 AL BARAR LA v et 4 R A ik F (Pn) 8
T EVERZVEY T8 SR 5% B 5Ll
T4 R 2 48 ' B A FH i 30 e 2 I IR A 3k
RV OE A E SRS 1 — B E R AR,
Bl 6 ], fE B SRR RE R g AR e s Y it
T RPNy B Rl 2 MUK K T 3 B 46 4R 1)
B ETHER TR IR Bl i s, 205 TR, ARG
{4 31.77umol + m™ - s7' 4 TR AL BRI/ W6 (R
26.63umol + m™ - 57", 2 F7 A AL B F 15 {H R 27.22
pmol »+ m™ - s7', —EFEE gL G HUORE = A A

T KT SR EIGN,

(1 55 B AR LG, 72 AR A8 80T, i ol & il
BRIV A 225, 3 0] RS2 K R B s B Ak i 2
JREIE I, AR /N I A X [ VR A A 2 e B, A
XFIRERSAERT Bt A R AT 500 T 7R A6 16
ER IR OB A AR 28 T 4 R A SR SR K X ]
VERRAE 1 AR AR B2 S8 B, R T RIS T i vl
AHCR, SREM AR EEES, KAWDT
14.32% ~22.13% ., TEARAEEEANAEF N, Int — 4 (4]
VERBAE R G R L BRAE R B 15.51% , Int — 2 [H]



98 T XA 5T

536 %

VERR AL B ¥ 5 R L AR T [ 11.80% , [RIFEAR B
A R (AR, B2t 5, AR TR A7
YA B X I A 7 R R R T (R 4
TTHAETC & SE 2 FT BT B 2 h) 25 S AN i 2,
Int — 4 M VEMAER OB BRI Int — 2 F %
4.21%,
2.2.6 REL EAEAR A W AL FE(Gs) MR
SRR R RS FL IR T R B, X
WZE Ve A A B2, S T /R 9 75 1 R
fIsmEs . [FIHA TR EHE CO, BYHER , B4 5 5 1F
WIS ATER . L7 AT, 78 SAE 5 AR AR R
b MR AL DY SAL R R B O B U 2
BB W T R R B R R, Z
Jo N, BA/EIE(E N 0.91 mmol - m™ - s7' 4 F7H3
AEVEIE(E ] 0.62 mmol - m™ -+ s7', 2 17K 4K [EIE
{54 0.62 mmol * m™> « s~ ,2< COZE/‘J@E@}"EE,
HHFEVCAERM T, e 22 )5S
LR 2R TR, AT Re S o R T & R B0t R
LM, N T i R RS

(7 5 B AR A L, 72 AR A8 IR, i e AL =
JETCHA i 25 5 VT RE R R TR AL B TR Ak 2R
W, A RE/INKT B] VE AR AL B 50 5 TEAR AL AL 101,
BRI R SAL R B 3 S T RIVEAR A A AR AT
ASALSERAW/D 31.87% ~46.03% , il fE=& 1 T
RRACAE RS 101 B ) Ach 1 L S KM, SR A A A
KR VEAR AE T e 1, PR T] P Al A8 i AL
SRR, FERAEEEAN LB, Int — 4 [RIVERRAE
AL G L BAAE T 13.26% , Int — 2 [HIVERR ALY
SALSEE A % 9.25% . T IAIE 4 ATRR AL D 2
SaE 2 ATARAE L B 2 18] 22 5 AN B3, Int — 4 [A)4E
AL SFL S Int —2 P& 4.42%,

35¢ . a
mmm 71 Sole
307 bb — Int-4
bb = e [nt-2

{;25 T
2 20t a
° bb
g 15¢ a a
210t

5t

0

Ll Ll
06—05 06-26 07-27 08-31 09-18
H ] Date

6 BEESBEREEINM Pr BT
Fig.6  The dynamic changes of Pn of fourth leaf from top

for cotton in intercropping and sole cropping systems
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Fig.7 The dynamic changes of Gs of fourth leaf from top for
cotton in intercropping and sole cropping systems
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cotton in intercropping and sole cropping systems
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Fig.9 The dynamic changes of Tr of fourth leaf from top for
cotton in intercropping and sole cropping systems
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Table 3  The comparison of economic benefits of intercropping and solecropping cotton
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HAE Sole 2248.3 — 28 — 6.29
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