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Simulation of cotton dry matter accumulation and distribution and
nutrient absorption in apricot-cotton intercropping system
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(1 Research Center of Cotton Engineering, Ministry of Education/Xinjiang Agricultural University, Urumgi 830052, China;
2 Center of Extension of Agricultural Techniques of Yuepuhu County, Kashi, Xinjiang 844000, China)

Abstract: With the aim of providing a theoretical basis for high efficiency fertilization of cotton in the fruit-cotton
intercropping system, the influences of apricot-cotton intercropping cultivation models on the dry matter and nutrient
accumulation of cotton were studied under natural ecological conditions in South Xinjiang. The dry matter and nutri-
ent accumulation were fitted by using the Logistic equation. The results show that the fastest accumulation rate of
total dry matter of the intercropped cotton is from 73 to 99 days after the emergence, and the rapid growth period of
total dry matter accumulation is from 35 to 59 days. The maximum average accumulation rate is about 278. 79
kg/d. The fastest accumulation rates of N, P,0; and K,O nutrients are 56 to 59 d, 48 to 62 d and 48 to 52 d after
the emergence, the rapid accumulation periods are 36 =38 , 29 —32 and 39 -58 d, respectively, and the average ac-
cumulation rates of largest absorption intensity are 3. 51 kg/d, 1. 47 kg/d and 2. 64 kg/d. The intercropped cotton
transports part of the photosynthetic products and nutrients to stems and leaves, and then reduces the distribution to
the buds and bolls, thus affecting the improvement of yield and quality.
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Table 1 Simulation equations of aboveground dry matter accumulation of intercropping cotton
Ab3 Vo tn 4 b At GT i R
Treatment (kg/d) (d) (kg/hm®) Equation R
5& F X Under the crown  242.08 73 55 90 35 8433.02  y=12806.41/[1+e540%® ]  0.97**
JE5E X Near the crown 286.95 96 67 125 58 16648.01  y=25281.72/[1 +e*¥%% 7]  0.98*"
L X Far the crown 307.35 99 69 128 59  17987.58  y=27845.99/[1 +e“*% ] 0.98*"
HifE Sole 323.40 100 68 132 64  20685.01  y=31412.31/[1+e*"*]  0.99**

¥E(Note) : V,—# B HRE(H Eigenvalue of speed; t,—# KL B [A] Accumulation time of max; t, —#k AR B I BF [A] 3% 25 Inflection
point of rapid growth into the time; t,—%%5 5 B 844 WA B [H] 35 s, Inflection point of rapid growth the end of time; At—ti# ¥ K 42 Duration of
rapid growth; GT—RE M K M4 K AFE(H The value of the growth characteristics of fast growth. * * —P <0. 01.
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Table 2 Distribution features of photosynthetic products of intercropping cotton at different periods

e Sb R ES  HERE REIE OB RIEES BR-IZE
Organ Treatment BFS BFS-BPS' BPS'-FFS  FFS-FPS  FPS—BPS* BPS®-BBOS
n 5& FIX Under the crown  662.83d  306.53d  451.57d  410.01 a 310. 23
Leaf JE X Near the crown 789.54 ¢  731.89 ¢ 781.51 ¢ 180.83 b
LEX Far the crown 1084.81 b 807.96 b  957.31 a 39.02 ¢
BAE Sole 1751.58 a  998.64 a 875.84 b 25.53 d
E3 5 FIX Under the crown  906.78 ¢ 384.75 ¢ 452.13 d 661.09 a 432.01
Stem JE X Near the crown 838.32d  398.91 ¢ 480.54 ¢ 639.01 b
FE5E X Far the crown 942.31 b 1066.96 b 895.58 a 626.82 ¢
BAAE Sole 1370.17 a  1285.37 a 718.99 b 430.29 d
me 5E F X Under the crown  37.78d  261.71d  986.62d 2845.26 a 1359.98 ¢ 103. 19
Bud and Boll i 5&[X Near the crown 41.92¢ 34521 ¢ 118501 ¢  1241.41d  1176.13d
FE5E X Far the crown 58.890b  516.61b  1659.01b  1881.94¢  2349.21 Db
BAAE Sole 163.31a  663.04a 1961.27a 2378.29b  3591.17 a

7 (Note) : BFS—Bud forming stage; BPS'—Bud peak stage; FFS—Flower forming stage; FPS—Flower peaking stage; BPS?—Boll peaking
stage ; BBOS—The begin of boll opening stage. $U{H J5 /SRl B R A R B F— 25 B 2 795 5% B3 7K Values followed by different letters in

the same organ among treatments mean significant at 5% level.
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Table 3 Dynamics changes of Nitrogen accumulation in different organs of intercropping cotton

fh sy WS OREE RTEm REm BRI R
Treatment Organ BFS BPS' FFS FPS BPS? BBOS
HFX - Leaf 24.09 ¢ 44.13 ¢ 52.06 ¢ 66.74 ¢ 81.75 b 42.78 ¢
Under the crown 2% Stem 16.24 ¢ 27.85b 31.45 ¢ 39.83 ¢ 46.48 a 14.15 d
ZE 4% Bud and boll 1.18 ¢ 8.23 ¢ 39.37 ¢ 96.73 b 66.98 d 20.28 d

3T 5 X i Leaf 29.43 b 35.73 d 53.83 ¢ 61.07 d 47.39d 44.28 ¢
Near the crown Z Stem 11.214d 15.45 ¢ 23.154d 30.75 d 26.14 d 16.55 ¢
7244 Bud and boll 2.04 b 9.86 ¢ 35.54 d 66. 89 d 106. 18 ¢ 69.45 ¢

T X i Leaf 22.48 d 46.48 b 86.46 b 97.13 b 73.77 ¢ 66.37 b
Far the crown Z Stem 19.06 b 30.07 a 39.38 a 49.52 a 37.19b 35.74 a
ZE 4% Bud and boll 0.154d 14.38 b 60.39 a 86.42 ¢ 109.21 b 107.65 a

e i Leaf 64.32 a 81.02 a 98.74 a 110.09 a 84.01 a 72.85 a
Sole 2% Stem 23.27 a 27.19 b 35.62b 44.71 b 28.17 ¢ 25.11b
ZE 4% Bud and boll 491 a 20.44 a 63.59 a 123.93 a 144.65 a 103.71 b

¥ (Note) : BFS—Bud forming stage; BPS'—Bud peak stage; FFS—Flower forming stage; FPS—Flower peaking stage; BPS’—Boll peaking
stage ; BBOS—The begin of boll opening stage. BUEJG /A [F) FEF R A EAE A F] — 28 B 22 535 5% B FKF Values followed by different letters in

the same organ among treatments mean significant at 5% level.

2.3.2 HEAMRAMEL TR K4 R, EER
RIRBNE AR R (1, ) AHXTEEHE , 76 556 77
d, AR AR(V,) N 3.02 —4.25 kg/d, HAEH
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PR RS (AL AR 5 B R Z R AR
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Table 4 Simulation equations of aboveground nitrogen accumulation of intercropping cotton
Kb 38 A tn 4 ) At GT yil 5
R
Treatment (kg/d) (d) (kg/hm®*) Equation

& T [X Under the crown 3.02 77 59 95 37 110. 44 Y =167. 71/[1 + %07 ] 0.91**
JE5EX Near the crown 3.27 74 55 93 38 125.79 Y =191.03/[1 + %07 ] 0.97**
FE5E X Far the crown 4.25 74 56 93 36 154. 08 Y =233.98/[1 + 54079 0.94**
HAE Sole 4.54 67 47 87 41 185.03 Y =257.15/[1 + &+ 30%9] 0.96**

¥E(Note) : V,—# B HRE(H Eigenvalue of speed; t,—# KL B [A] Accumulation time of max; t, —#k AR B I BF [A] 3% 25 Inflection
point of rapid growth into the time; t,—%5 5 R B B Bsf [H] 35 45 Inflection point of rapid growth the end of time; At—pRE#E K #4230 Duration of
rapid growth; GT—RE M K M4 K AFE(H The value of the growth characteristics of fast growth. * * —P <0. 01.
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Table 5 Dynamic changes of P,O; accumulation in different organs of intercropping cotton

e BH WES  OREE mEE BES BRRS sy
Treatment Organ BFS BPS' FFS FPS BPS? BBOS

5 FIX i Leaf 4.78 ¢ 6.294d 15.78 ¢ 12.38 d 11.454d 13.56 ¢
Under the crown Z Stem 2.21¢ 6.08 ¢ 10.81 ¢ 11.78 d 8.95d 9.854d
ZE 4% Bud and boll 0.61b 6.11b 20.54 ¢ 27.71d 38.08 d 40.62 b

R X i Leaf 5.81b 24.41 a 16.78 b 18.56 b 19.98 b 16.56 a
Near the crown 2% Stem 9.21 a 12.16 b 14.25 b 19.38 a 26.08 a 17.47 b
7244 Bud and boll 0.49 ¢ 4.31d 15.44 d 47.74 ¢ 45.11b 33.37 ¢

L X B} Leaf 5.93b 14.29 ¢ 14.85d 17.33 ¢ 16.38 ¢ 13.53 ¢
Far the crown 2% Stem 2.15¢ 14.23 a 14.18 b 14.26 ¢ 12.71 ¢ 11.95 ¢
ZE 4% Bud and boll 0.294d 531¢ 22.39b 52.34b 43.57 ¢ 40.22 b

PAfE i Leaf 15.71 a 21.19b 23.98 a 23.79 a 21.79 a 15.57b
Sole Z Stem 8.87b 14.74 a 16.55 a 18.75 b 17.71 b 22.92 a
7244 Bud and boll 1.03 a 7.75 a 29.14 a 55.67 a 65.76 a 43.97 a

7 (Note) : BFS—Bud forming stage; BPS'—Bud peak stage; FFS—Flower forming stage; FPS—Flower peaking stage; BPS?—Boll peaking
stage ; BBOS—The begin of boll opening stage. $U{H J5 /SRl B R A R B F— 25 B 2 795 5% B3 7K Values followed by different letters in

the same organ among treatments mean significant at 5% level.

2.4.2 [AMERE PO BRI  EEMEKR
RANE ¢, 5V, BEMERR, BEMRBERR
B 3 KB B R B A IR, T KRR R B YO
Ko, WBEHR S 70 d DG [RIFEM A PR 2
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Table 6 Simulation equations of aboveground P,O, accumulation of intercropping cotton
A3 A\ tw 4 ) At GT FE 5
R
Treatment (kg/d) (d) (kg/hm®) Equation

58 F X Under the crown 1. 50 77 62 91 29 43.76 Y =66.45/[1 + %0 %9 ] 0.91**
SEFEIX Near the crown 1.62 79 62 95 33 53.42 Y =81.13/[1 + %0 %9 ] 0.93**
FL5EX Far the crown 1.28 70 48 80 32 56. 04 Y =85.09/[1 + 2% ] 0.97**
HifE Sole 2.72 75 62 98 36 71.55 Y=108.66/[1+e7**" 7]  0,95*"

¥E(Note) : V,—# B HRE(H Eigenvalue of speed; t,—# KL B [A] Accumulation time of max; t, —#k AR B I BF [A] 3% 25 Inflection

point of rapid growth into the time; t,

— TR IR W N ] 95 45, Inflection point of rapid growth the end of time; At—{J 38 K 542 Duration of

rapid growth; GT—RE M K M4 K AFE(H The value of the growth characteristics of fast growth. * * —P <0. 01.
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R7 BERTEHRE K0 REFHEEML (kg/hm’)
Table 7 Dynamic changes of K,O accumulation in different organs of intercropping cotton

it BE WES OEEE RN BES RSE sy
Treatment Organ BFS BPS' FFS FPS BPS? BBOS

5 FIX i Leaf 12.31 ¢ 23.97 ¢ 29.71d 38.24 ¢ 49.17 a 24.67 d
Under the crown Z Stem 22.93b 27.67 ¢ 49.02 b 57.13 b 72.56 a 51.84 b
ZE 4% Bud and boll 0.66 ¢ 5.984d 25.11 ¢ 70.56 a 108.33 a 93.77 a

R X i Leaf 24.08 b 29.67 b 52.12 b 48.81 b 33.17b 31.33 ¢
Near the crown 2% Stem 22.46 b 28.04 ¢ 52.77 a 65.62 a 49.53 ¢ 36.44 ¢
7244 Bud and boll 1.81 a 7.02 ¢ 31.41b 62.52 ¢ 68.87 d 65.13 ¢

L X I Leaf 11.67 d 27.91b 36.98 ¢ 38.16 ¢ 33.69 b 33.41b
Far the crown 2% Stem 13.76 ¢ 34.69 b 46.01 ¢ 44.27 ¢ 37.41d 51.12 b
ZE 4% Bud and boll 0.55¢ 8.24b 31.18 b 65.33 b 96.49 b 87.19b

e i Leaf 28.83 a 48.72 a 74.62 a 57.13 a 32.71b 40.31 a
Sole Z Stem 36.66 a 38.36 a 50.51b 56.51b 58.46 b 67.35a
7244 Bud and boll 1.31b 12.33 a 46.33 a 70.03 a 72.17 ¢ 86.79 b

7 (Note) : BFS—Bud forming stage; BPS'—Bud peak stage; FFS—Flower forming stage; FPS—Flower peaking stage; BPS?—Boll peaking
stage ; BBOS—The begin of boll opening stage. BUEJG /A [F) FEF R A EAE A F] — 28 B 22 535 5% B FKF Values followed by different letters in

the same organ among treatments mean significant at 5% level.

x8 HERM L KO REKEBAE
Table 8 Simulation equations of aboveground P,O; accumulation of intercropping cotton
Kb 38 A tn 4 ) At GT yil 5
R
Treatment (kg/d) (d) (kg/hm®*) Equation

5% F X Under the crown 1.84 81 52 110 58 106. 97 Y =162.44/[ 1 + 35059 ] 0.90**
JE X Near the crown 2.06 76 44 107 63 129.33 Y =196.41/[1 +e®7%0 7] 0,93"*
FL5EX Far the crown 4,03 68 48 87 39 156. 81 Y =238.13/[ 1 + %7079 ] 0.97**
HVE Sole 4.97 61 43 78 34 170. 40 Y =258.77/[1 +e4%0™ 7] 0.94%"

H(Note) : V, — FHE(E Eigenvalue of speed; t,—#&% KA B[] Accumulation time of max; t,— ik A B3 88 1 30 B (8] 5 45, Inflection
point of rapid growth into the time; t,—%%5 5 B 844 WA B [H] 35 s, Inflection point of rapid growth the end of time; At—ti# ¥ K 42 Duration of
rapid growth; GT—RE M K M4 K AFE(H The value of the growth characteristics of fast growth. * * —P <0. 01.
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YRR KR BHRER G 73 ~99 d, TH R Z
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MR, GT BRI EMEME T X < EERX < iT
FEIX < BAAER; XTEP R IR, At [ VR L SR AR
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