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Influence of allocation models on characteristics of photosynthesis and
dry matter accumulation in cotton intercropped with jujube
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Abstract: By using different planting densities with wide-narrow row (45 c¢m + 15 ¢cm) and even row space (30
cm), the effects of allocation models on characteristics of photosynthesis and dry matter accumulation in cotton inter-
cropped with jujube were investigated in Xinjiang. The results showed that: (1) The difference of leaf area index (LAI),
SPAD and net photosynthesis rate ( Pn) in cotton did not reach significant level before full-bloom stage among different
allocation models, while it was opposite after full-bloom stage. (2) The change of Pn in cotton was parabolic, and it was
higher in outer canopy than in lower canopy during the whole growth period. During bud stage, the Pn was relatively
high under low density with even row space, and it tended to decrease with the increase of planting density. The Pn
reached the peak values at full-bloom stage, in which the highest value was 34 pmol*m~2+s~" under middle density with
wide-narrow row. During full-boll stage and boll opening stage, the Pn was the highest under high density with wide-nar-
row row. (3) High planting density was beneficial to decrease ¢, and increase V,, under wide-narrow row. The maximum
value of V,, under high planting density was 269.8 kg*d ™", being 11% and 52.8% higher, respective, than that under
middle and low planting density. The value of V,, under middle and low planting density with even row space was higher

than that with wide-narrow row, but it was opposite under high planting density. The value of &¢, ¢, and ¢, were se-
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quenced as: high density > middle density > low density. Therefore, it was suitable to plant cotton in high planting densi-

ty with wide-narrow row in jujube-cotton intercropping system.

Keywords: jujube-cotton intercropping; allocation model; planting density; photosynthesis; dry matter accumula-

tion; Xinjiang
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Table 1  Influence of different allocation models on yield and component factors of cotton intercropped with jujube
3% BE 1 s A A Kﬁ 2 Ly s L
I e (s €773 BB B it 4 T
Plant Row space Position Harvested plants Bolls per Boll weight ercentase Lint yield
density WP /(10* plant* hm~2) plant /g b /% 8e /(kg+hm~2)
S AT JiE T X Lower canopy 12.0c 7.7a 5.1a 39.2a 1824.9d
s Even row space 54X Outer canopy 12.0c 8.0a 4.8b 39.2a 1795.5d
Low
density SR AT Ji T X Lower canopy 12.4¢ 6.8ab 4.8b 39.1a 1577 . 1e
Wide-narrow row FEAMX. Outer canopy 12.0c 7.4a 4.8b 39.2a 1670.9de
SRR JiE T X Lower canopy 19.2h 5.2b 4.7b 39.2a 1839.5d
Sk Even row space 5 4L X Outer canopy 19.0b 5.3b 4.8b 39.0a 1885. Led
Middle
density TeEAT 56 X Lower canopy 19.8b 5.0b 4.7b 39.4a 1833.0d
Wide-narrow row 54k [X Outer canopy 19.3b 5.2b 4.9ab 39.0a 1903 . 4cd
e 5 T X Lower canopy 26.3a 4.4c 4.8b 38.0b 2068 .4c
I Even row space 541X Outer canopy 26.4a 5.1b 5.0a 37.9h 2586.2ab
High
density FERAT 5T X Lower canopy 26.9a 4.8be 4 .9ab 38.2b 2416.9b
Wide-narrow row  S5AR[X Outer canopy 26.7a 5.2b 5.0a 38.8a 2693.5a

TE ARV NE FBERIR 5% K285 B, TIA.

Note: Different lower-case letters mean significant difference at 5% , hereinafter the same.
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Fig.1 Influence of different allocation models on LAI of cotton intercropped with jujube
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Fig.2 Influence of different allocation models on SPAD of cotton intercropped with jujube
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Table 1  Simulation analysis of Logistic equation for dry matter accumulation of cotton intercropped with jujube
i — - BehrR IES S N
Plant Row soac Positi Simulation Correlation (k "(,Jfl) /Z /111 ty/d d
density oW space oston equation coefficient 8 :
_ EANES (6.06-0.071) x
Lt TR Lower canopy Y =10893.9/[1+ ¢ ] 0.998 185.8 89 70 108 38
Even row MK
T X
. space - _ (5.67-0.061) * %
R e Outer canopy Y=13010.6/[1+ e ] 0.998 185.8 929 76 122 46
Low
density e gk T X _ (5.13-0.051) -
e AT Lower canopy ¥ = 11430.8/[1+ ¢ ] 0.9% 4.2 102 76 128 2
Wide-narrow 5
T X
Tow I Y=9721.3/[1+ O®0%0] 0,992 * 190. 1 84 67 101 34
Outer canopy
. EANES (6.31-0.071) -
AEATHR Lower canopy Y=15575.1/[1+e ] 0.98 282.3 87 69 105 36
Even row SAMK
T X
. space S _ (5.80-0.061) o
o Outer canopy Y=16283.2/[1+¢ ] 0.988 270.3 87 68 107 39
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density e d X _ (5.31-0.061) * %
SERAT Lower canopy Y= 13913 2/[1 4 ¢ ] 0.973 200.4 88 66 110 44
Wide-narrow 5
T X
Tow I Y=17163.5/[1+ ¢+¥-050]  .981" " 209.4 100 73 127 54
Outer canopy
) IEANES (6.01-0.061) -
LA Lower canopy Y =16895.0/[1+ ¢ ] 0.981 280.3 91 71 111 40
Even row MK
T X
el space - — (4.51-0.041) * % .
R Outer canopy Y =22362.0/[1+¢ ] 0.981 245.9 103 73 132 59
High
density . gk T X _ (5.74-0.081) *
TEAAT Lower canopy Y=15284.1/[1+¢ ] 0.981 294.7 74 57 92 35
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T X
row ) Y =17683.4/[ 1+ ¢+8-0%0] (981"~ 258.3 80 58 103 45
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