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Abstract: To investigate the effects of carbon-to-nitrogen application ratio on the accumulation of photosyn-

thetic products and yield in cotton fields contaminated with residual plastic film, a two-year field trial was
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conducted in a typical residual film contaminated area of Xinjiang from 2023 to 2024. Using ‘ Zhongmian 113’ as
the experimental material, cow manure compost (C : N=12 : 1) and inorganic fertilizer (urea) were employed.
Under equal nitrogen application rate (375 kg + hm™>) , four different carbon-to-nitrogen ratio fertilizers were for-
mulated.The ratios were 0 : 1 (CF), 3 :1 (OF1),6:1 (0F2), and 9 : 1 (OF3), with a control group receiv-
ing no nitrogen fertilizer (CK). The study analyzed the effects of different carbon-to-nitrogen ratios on dry matter
accumulation, distribution, and yield formation in residual film-contaminated cotton fields. The research results of
two years showed that different carbon-nitrogen application ratios have a certain promotional effect on cotton growth,
above-ground dry matter accumulation and distribution, increasing the number of bolls per plant and boll quality,
which was conducive to improving cotton yield. As the carbon-to-nitrogen ratio increases, the accumulation of dry
matter during the cotton growth period, the accumulation of dry matter in reproductive organs, and lint yield exhibi-
ted a trend of first significantly increasing and then significantly decreasing, with all showing the pattern OF2 > OF3
> OF1 > CF. Compared with other carbon-to-nitrogen ratios, the average plant height, stem thickness, number of
leaves, and number of fruit branches were on average 3.66%, 1.07%, 0.97%, and 1.22% higher than the CF
treatment, respectively. The rapid accumulation rate of dry matter was higher, and the dry matter accumulation in-
creased by 7.50% and 10.35%, respectively, compared with the O : 1 (CF) treatment and no nitrogen fertilizer
(CK) treatment. The distribution ratio to reproductive organs increased by 5.58% ~ 15.63% compared with other
treatments, and the number of bolls per plant and single boll weight of OF2 increased by 9.41% and 5.52%, re-
spectively, compared to the CF treatment, resulting in a 9.93% to 33.46% increase in lint yield compared to other
treatments. Furthermore, correlation analysis revealed that the most significant correlations were observed between
seed cotton yield and dry matter accumulation, boll number, accumulation in vegetative organs, and accumulation
in reproductive organs. These results indicated that a carbon-to-nitrogen ratio of 6 : 1 has a positive effect on cotton
growth, above-ground dry matter accumulation and distribution, increasing the number of bolls per plant and boll
weight, thereby contributing to higher cotton yields.

Keywords: cotton; residual film contamination of cotton fields; carbon-nitrogen application ratio; dry matter

accumulation; yield
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Fig.1  Air temperature and precipitation of cotton growth period in 2023 and 2024
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Table 1  Distribution of residual film at different
depths of soil in 2023 and 2024

R _ 2023 _ 2024

Soil depth i ] ﬁfii Lt il
Jem Weight Percentage Weight Percentage

/(kg - hm™) /% /(kg - hm™) /%

0~10 84.17 33.98 91.92 35.35
10~20 97.20 37.33 104.17 40.06
20~30 68.63 26.12 53.42 20.54
30~40 7.13 2.58 10.50 4.04

AT Total 257.13 100.00 260.00 100.00

*2 ARLGERERERELL
Table 2  Fertilization rates and carbon nitrogen

ratios for different treatments

F bk 2R Total N/ (kg + hm™2)

WE o Ommic  ABUE GHUE o,
Treatment carbon Organic Inorganic :I“” TJ

/(kg -hm™)  fertilizer fertilizer ot

CK 0 0 0 0
CF 0:1 0 0 375 375
OF1 3:1 1125 93.75 281.25 375
OF2 6:1 2250 187.5 187.5 375
OF3 9:1 3375 281.25 93.75 375
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Table 3  Effects of C/N on changes in agronomic traits of cotton

i A b3 Rim/em  ZEHL/mm LI R R e A
Y '}J Reproductive Treatment Plant Stem Number Number of Number Number Number
car period reatmen height thickness of blades  fruit branches  of Budding of flowers of bells
CK 53.39b 6.98b 8.90¢ 3.67b 4.14b
. CF 58.08a 7.55a 9.75a 4.75a 5.65a
n OF1 56.58a 7.32ab 9.65ab 4.46a 5.26ab
Bud stage
OF2 56.47a 7.23ab 9.56ab 4.20ab 5.08ab
OF3 55.83ab 7.12ab 9.30be 4.14ab 4.79ab
CK 83.97¢ 10.67¢ 10.52¢ 6.72¢ 7.34b 0.65b 0.90a
Tk CF 87.12bc 11.51b 11.25b 7.86b 8.29ab 0.99ab 1.12a
2023 {?/ﬁ OF1 91.11ab 12.03ab 11.51ab 7.99ab 8.47ab 1.02ab 1.15a
Flowering stage
0F2 92.0la 12.36a 11.70a 8.69a 8.98a 1.21a 1.13a
OF3 90.67ab 11.59ab 11.31b 7.95b 8.43ab 0.96ab 1.05a
CK 0.35a 0.17¢ 4.68b
e CF 0.53a 0.19be 5.66ab
. OF1 0.67a 0.30ab 5.86ab
Boll setting stage
OF2 0.92a 0.39a 6.14a
OF3 0.61a 0.26bc 6.00a
CK 34.10d 5.79b 8.50d 3.38b 4.04b
g CF 43.80a 6.51a 9.49a 4.51a 5.10a
[k OF1 38.32b 6.24ab 9.23ab 4.28a 4.88ab
Bud stage
OF2 36.91be 5.82b 9.00bc 4.13a 4.75ab
OF3 35.86cd 5.92b 8.72cd 3.97a 4.60ab
CK 72.06b 9.51¢ 10.41b 7.83b 7.88b 1.61a 1.30b
58 CF 80.52a 10.21be 11.90a 8.29ab 9.48a 2.14a 2.07ab
2024 o OF1 84.36a 10.47ab 12.17a 8.51ab 9.67a 2.19a 2.13a
Flowering stage
0F2 86.13a 11.30a 12.54a 9.00a 10.04a 2.31a 2.25a
OF3 83.36a 10.36bc 12.07a 8.48ab 9.50a 2.16a 2.04ab
CK 0.69¢ 0.69b 5.06¢
CF 0.86bc 1.10a 6.60b
Fe i)
. OF1 1.32ab 1.14a 6.76h
Boll setting stage
0F2 1.60a 1.30a 7.77a
OF3 1.25ab 1.15a 6.86b

RS R NE SRR AN R RO Ho 18] 22 57 .2 (P<0.05) , R IRl

Note : Different lowercase letters in the same column indicate significant differences among various carbon-nitrogen application ratios ( P<0.05) , the

same below.
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Fig.2 Effects of C : N ratio on dry matter accumulation in cotton

2.57 (A)2023

o,
S F 20
e =
ERS
=5
T s
0 E

=
25 1.0
B S
0.5
iy

0 20 40 60 80 100 120 140 160
H R K2 Days after the emergemce/d

- CK e CF

TE PP SR8 1 D R R A A L S R

231 (B)2024

. d“)

Dry matter accumulation rate

— - ¥}
=) [ )

T4 AR %/ (g -+ plant
=
thn

0
0 20 40 60 80 100 120 140 160
H 1 J5 K% Days after the emergemce/d

<& OFl v OF2 +- OF3

Note: The arrow points to the days after emergence with the fastest accumulation rate.
B3 AEERERLXRET YRR RE R0

Fig.3 Effects of C : N ratio on dry matter accumulation rate in cotton
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Fig.4 Effects of C : N ratio on dry matter distribution in cotton
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Table 4  Effects of C : N ratio on yield and yield components of cotton
i fhgm IVEIRZZS KA B BARRLE AR T Ko
Y [U Treat i . Number of harvested Yield of seed cotton Number of Boll weight Lint percentage
et reatment plants/ (10* plant - hm™2) /(kg - hm™) bollsper per plant /g /%
CK 20.81a 4736.00d 4.49¢ 5.07b 40.77a
CF 21.11a 5964.75¢ 5.34b 5.30ab 41.07a
2023 OF1 21.11a 6402.00b 5.66ab 5.37a 41.14a
OF2 21.15a 6980.25a 5.98a 5.52a 41.57a
OF3 21.08a 6624.25h 5.80a 5.42a 41.19a
CK 19.38a 4758.98d 4.97¢c 4.94¢ 41.76a
CF 19.71a 5997.48¢ 5.92b 5.14be 42.44a
2024 OF1 19.79a 6449.04b 6.06b 5.38ab 42.48a
OF2 20.02a 7288.31a 6.58a 5.53a 42.82a
OF3 19.95a 6691.33b 6.10ab 5.50a 42.67a
Yse #13 %% Pearson Tt RES e T W O FR R o o) A BH A B R s, 1R
1.0

B TR R ARHIEY K B, A R A B R L
HIRes I R AR KA, Horh OF2 2L BRAE AL I
SRR R ZERL L R BCEUER CK AT CF Ak 2R
SRR T 12.54% (14.76% (13.54% 17.83%
F13.66% 1.07% 0.97% 1.22% ,{#i13 OF2 ()4 F
x| @ ® 00 - —04 MZ 8 CK A CF 23 % F 3438 in 1 34.11% il
vo| @ 0000 .8 16.90% , XA HFFEHE IR BC G RE S $2
pmar| © @ @ - :?2 INESCA T R SRR R AR 1 A B AR 1 s
' AEJT, 5 A B 92 7E 55 R5E T Y i H rp /) B 9 485 SR —
B, ARBFIEAS T B R UG L ] RE A1 2 AR
A6 T4 5 i R SR RN [ Ay ) A B 2% B R s g T
AT A T A R R I A OF2>0F3>
OF1>CF>CK, HH OF2 % CK Ml CF “F-#4 43 5l # =
33.33% F119.69% , [n] A= 5 % B iz it 8¢ CK I CF
PR 28.39% F114.36% , & LLHZ5" & T, A A )
B Uit L B A2 2 1A JRR T 1= 38K (AR W, A
FITAETT 9 o ) sk AR B2 AL 5 T4 Joi ) AR B
WEOE, ABIEE KB OF2 1) i e KR 8
TS CK A1 CF 541 29.01% F1 22.73% , % KR
SR IR EIR 2 d, PRATE Al 2 5 I B R it
AR o R R | A 3R i KRR SR e SR
], AR T B fIE s, XA AT RE A ik &G it
RERS R4 1 S8 R R Y R PR, I AR R A K 42
kR - HERREE P R AL P R O AR
AR LT AR R SR BT TR] A A it

Ysc ‘ P}

' 08
Ph . St 06
5 0. 0.4
Nob . . Bw 0.2

Bw . Dma 0

@ @@

1 Vs KPR B 5 Pho BR 5 5 St 2501 ; Nob 458K Bw .
B Dma ;. TYBUR B Ro AT B BURE Vo . B G
FRRE  Dmar: TY RS AR, « FIRTE P<0.05 K-

L2 RE, « « FRAE P<0.01 KF 2R EE,

Note; Ysc: Yield of seed cotton; Ph; Plant height; St: Stem
thickness; Nob: Number of bells; Bw: Boll weight; Dma: Dry
matter accumulation; Ro: Reproductive organ accumulation; Vo
Nutrient organ accumulation; Dmar: Dry matter accumulation
rate; * means significant difference at the P<0.05 level, = =
means significant difference at the P<0.01 level.

Bs5 HErsEMTURREESREEKEREXES T
Fig.5 Heat map of correlation between cotton seed yield

and dry matter accumulation and growth index
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BN 22 B AR 2R WM SR 2 ROK 73, KRR T4
RIS ASTAR 5B ok 7 ORFIE Y TR
B 5 BORAEY = P U W) R A, & B L

IR
TEAN ) A2 R 26 5 R A W7 B 23 B ok R it
RIS NEITY 32 R (AR B S EE SRl O RS
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INFERRFEFIA it A HLAEERC 20% LR A fE B %
/N2 FE s, WA HLIE E B R 40% ik 23 H B
77y B RGEAE E a4 /N - R OR R E IR R
KAWL 75% THUIRREN & 4 S Ew e
i, YA U AN - BB RRIERR S
BRI LR 5 38 4 Y TR U VR AR R AR5
R AU FiE 0% b 2 R IMAR AL 7 i, AT SRY
FEFR RS YL H A, OF2 () BARR 45 44 BIOR BAES i
B CK Al CF 247 8¢ 5 T 24.68% , 10.35% Fil
9.41% .5.52% , [ 13 M 46 ;= B oAb b B4 /& T
9.93% ~33.46% , 1M OF1 ¥4 F= g4 CF 34 7= i 4%
%, 31X 5 T 745 FE vk v I A T Bt 50% A5 HL
NE ARG 25 5 — B, B PR AT R 2 3 2 Al SR I it i
2 HERAL Y T, PR e ARG 0 SRR AR
AR & B I 4 5 ) B R [R] Ak 0 1) AR B A
BEGE ROE T AR AR BT R
Gy AR G5 A 32 7K G 5 W 3SR TR 88 K B IR
B, PRHCTE 75 SR T AN (] e R0 TG it L 451 % 5 FE
YL Rt F A 3SR 0 1) B A WOBOR 38 75 32— 2B 5T
Wt eE LR MR SRR AR AE K S T R R
2T, XA By F 080 FE A o it BRI
B AU , 30 Rl kA R o B vy M 25

4 & ik

L5 B RTIA A [ ik S0 I X A AE I B b b
TYBRAH RS A — & e AR, B2 1 AR AE
(I BB 235 5% ORI B Y o, A A T AR AR 7 R A 4R
1o TEBTSR IR 75 Qe SR T AR WIE ST 4% B ARUC
TtEAL B R B S RC TG LU 491 6 1 REAS SR AR AL+
Py R BB Al 2t [ A 49y 1) A 5 2 B O EE, AR
TAFE B S BC U Y B v, T — AR i T
Vi
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