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Abstract To explore the effects of different types biodegradable film mulching on dry matter’s accumulation,
distribution and transport, and yield of maize, in Donghai Xin Village, Dalat Banner, Inner Mongolia Autonomous
Region. From 2023 to 2024, four mulching treatments, polyethylene mulch film (PE), rapid biodegradable film
(M), slow biodegradable film (M,) and medium-speed biodegradable film (M) with no mulching treatment
as a control (CK) were set in Donghai Xin Village, Dalat Banner, Inner Mongolia Autonomous Region. Soil
moisture content, dry matter accumulation and yield of maize stems, leaves, bracts and ears were measured,
and the dry matter accumulation and distribution and transport characteristics of maize under different treatments
were analyzed. The results showed that: Compared with CK, the soil moisture content of 0-40 cm was
significantly increased by both the biodegradable film and the polyethylene film treatment(P<<0. 05). The yield
of maize in M, treatment was the highest, with the yield of 15 302. 35 and 15 509. 71 kg/hm? in 2023 and 2024,
respectively, compared with PE, M,, M, and CK treatments, the yield increased by 6.22%-6.57%,
12.37%-12.54%, 2. 58%-3. 72% and 20. 22%-23. 46%, respectively. M, treatment could effectively increase
the dry matter accumulation of aboveground maize from the grain filling stage to maturity stage, and its dry matter
accumulation was 14.56%-30.79%, 6.22%-11.18% and 7. 25%-23. 46% higher than that of M,, M, and PE
treatments, respectively. The Logistic model fitting showed that the dry matter growth rate (v) of M, treatment
was the largest, which was 20.67%, 12.45%, 6.39% and 3. 15% higher than that of CK, M,, M, and PE,
respectively. The dry matter allocation in the aboveground part of maize was specific to the growth period, and
the proportion of leaves gradually decreased. The proportion of stem allocation changed in a unimodal curve,
and the peak appeared in the large trumpet stage. The proportion of dry matter in the ear continued to increase,
reaching the maximum value at the maturation stage, and the proportion of dry matter in the ear of M; was the
highest, which was 17.74%, 6.61%, 10.39% and 20. 62% higher than that of M;, M,, PE and CK, respectively.
The dry matter transport performance of M, treatment was the best, at the pre-flowering stage, the dry matter
transport (DMR), dry matter transport rate (DMRE) of pre-flowering vegetative organs and the contribution rate
of dry matter accumulation (DMRCG) of pre-flowering vegetative organs to grain dry matter accumulation
(DMRCG) increased by 24.76%, 19.53% and 31.02%, compared with PE treatment (P<<0.05), respectively.
The dry matter accumulation (DMA) of M, at the post-flowering stage was the largest, which was 11.56% and
28.92% higher than that of M, and PE treatments, respectively. In conclusion, medium-speed biodegradable
film treatment (M) increased the maximum dry matter accumulation rate of maize aboveground, increased the
dry matter accumulation rate of maize, increased the contribution rate of dry matter accumulation before flowering
to grain and dry matter accumulation after flowering, and then increased the dry matter allocation ratio of ears,
and finally achieved the increase of maize grain yield.

Keywords maize; dry matter; accumulation; allocation; translocation; yield
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Fig. 1 Precipitation and temperature in the experimental area during the maize growth period in 2023 (a) and 2024 (b)
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Table 1 Degradation time of different degrading membranes d
Jib 3 754 T2 N3] e 243
Treatment Induction period Cracking period Great fissure period Rupture period
M, 40 57 77 123
M, 70 80 100 150
M; 55 68 90 110
PE 115 135
TE M, PR By AT R A 5 ML, 18 S A 0 T i 5 ML, b AR ) T R M R PE L R SR BB . R L
Note: M, rapid biodegradable membrane; M,, slow biodegradable membrane; M, medium-speed biodegradable membrane; PE,
polyethylene mulch. The same below.
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Fig. 2 Dynamic changes of soil moisture content under different treatments in 2023
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Fig. 4 Dynamics of aboveground maize dry matter accumulation under different treatments in 2023 (a) and 2024 (b)

2.3 AEAEYAIEMBHEBEN EX EHBTY
FRARBEERER
P LS AT, CK Y oK M 358140 o R 285 R e
. 2MRERAERE , I OV - RO (V) , 45 78 it
A B b b T AR SRR (o) ¥ T 3 2 R

(P>0.05). KRMIWIHI(V,), M, B 3B E R T4
JE R SRR 45114 M, Ml PE FEAIC 20. 4996 .22, 28 %
121, 37%(P<<0. 05) ,M, M, .PE i) F KT # i L R
HERELRP>0.05, 2MREAEEN  BEE LT
PERRHEE , 45 A0 BE FOK 3BT BB SRR 2 5 T

8
(®)

8_
(@)
a
Sg°or off]
@é a c_%}
%z bed ] [
254l d
ELEE ab ap
= 1, bR : .
t& : b
a2F
baaaa C
0 ! ! ! ! !
V4 Vﬁ VIZ R] R} R()
A3 Stage
[JCK [IPE

Fig. 5

T BN R/ (g/d)
[o)}

Dry matter accunulation
S
T

[\S]

[

— e

oM, M, M

1Y Stage

B 5 2023(a)fA2024 % (b)) AEABHEXM B TYRMEBEEE

Dynamics of aboveground maize dry matter accumulation rate under different treatments in 2023 (a) and 2024 (b)

b
1{ a
c b%
RN e
d
bbb
C
aaa, a ad
L b
b d
0 | | | | |
A\ Vs Vi, R, R, R,



A1

R NAE N [ 26 R0 e it I 2 % B K T4 AR

2 I BC RV 8 K Y R 27

Je AR A, BRI (RO BB T R . ERIWI(RY,
M 1 Kb, 38T B FR SRR R IRAL , 704X PE
M, Fll M, i 22. 96 % .34. 59 % 1 11. 09 % (P<<0. 05),
IG5 A B S K T T A SR R A R S A
A TR A8 ML AT FF 0 i 1 T I AR R R, 43 1A
PE .M, fIIM, 5 41.19% .63.43% fi111.33% ., &4 F
B R R R S A S R T, M ] I8 4 i 22
RO JE B F KM &4 BA R, iy ELysiZe 1
R - (R T 3BT 4 T FR S R AR
2.4 AEEYFIEBHEBEX EXM EBFY
B KB 3 R e H Y 2 A i B 0
MR 27 2R AR BN, B AL BRI B KT

Jo H K R R M, >M,>PE>M, >CK , 4 P il
A B M 1 R K T 5 K R (v,,0 B CK
29.686~68. 74 %6 , H1 4 Jou fie FOHG 4 8 52 HS B A It
)% CK E J5 3. 87~18. 64 do M, A1 M. () |38 0,
35 PE 5 7. 18 % #120. 48% . 2023 1 2024 4F T K
T T e R K R B R R B T AN [, 2023 4%
HB BN ] 26 9 M >ML,>PE>M, >CK , M, #l M, 43
% PE #EIR 3. 69 fi14. 18 d, PE ¢ M, 3R 1. 8 d; 2024
4} M, >M,>M, >PE>CK, H:# M, .M, #1 M, 43 %]
B PEHEIR 2.06.2.33F13.58d. AT WL, 5 H At 4b BRAR
FE L ML 3 3 186 R 3 oK W o e ROHE K AR R T AT &L
PRk AR TP R R,

F2 AREILLETEXKM EFHEIR R Logistic 512 [ Y3 53 47

Table 2 Logistic equation analysis on aboveground dry matter accumulation of maize under different treatments
1 b B a9 77 & s %ki.ﬁﬁ$tﬂfmﬁﬂlﬂ/d
Year Treatment Regression equation R Maximum groth rate U/ (/)
emergence time

PE y=2365.46/(1+23. 41e” %) 0.991 56.01 5.14
M, y=344.96/(1+24. 24 "% %) 0.986 54.21 5.07

2023 M, y=409. 08/ (1+28. 50e " %* ) 0.987 59.70 5.61
M, y=451.21/(1+29. 28e *") 0.991 60. 19 6.32
CK y=226.89/(1+26.85e *"%) 0.995 50. 34 3.43
PE y=341.24/(1+423.85¢ ") 0.986 58.73 4.61
M, y=312.34/(1+421.98e ") 0.977 60. 79 3.96

2024 M, y=2369.19/(1+24.82e ") 0.985 61.06 4.85
M, y=403.34/(1+428.93e” ") 0. 986 62. 31 5.44
CK y=208.26/(1+419. 74e ") 0.997 43.67 3.55
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Fig. 6 Dynamics of aboveground maize dry matter distribution ratio under different treatments in 2023 (a) and 2024 (b)
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Table 3 Dry matter transport characteristics of maize under different treatments

LNy b g AE1i} Pre-anthesis 16 J5 Post anthesis

Year Treatment DMR/g DMRE/ % DMRCG/ % DMA/g DMAC/ %
PE 32.97+2.21" 11.1340. 43" 19.5644.01° 214.78411. 33¢ 76.61+1.78"
M, 23. 4942, 49° 10. 2341, 25" 15. 3744, 82" 200. 794-10. 86¢ 80.73+1.73"

2023 M. 28.2240. 50¢ 9.794-0. 24 16.434-4. 90" 253.5747. 30" 79.6740. 61°
M, 36.04+16. 70" 12.6940. 97° 26.51+1.31° 286.0245. 18" 74.68+1. 70¢
CK 13.7941. 26 8.484-0. 38" 11.4142. 38 138. 7142, 40° 81.36+3.67°
PE 23.974£6.09" 9.61+£2.15" 15.2942. 70 184.80+4. 21° 83.7144. 30¢
M, 16.33242. 04 8.7541.08° 11. 0022, 79" 166. 577, 66° 87.91%1. 86"

2024 M. 19.2046. 14" 9.16+2. 15" 14.5041. 37" 211.4443. 53" 83.514£3.73¢
M, 35.0042. 53° 12.1040. 58° 19. 1542, 94° 232.7446.16° 77.46%1. 38
CK 7.4543. 58 6.2742. 91 6.3740. 77 100. 322, 09" 94.06£2. 18"

TE :DMR, {EHTE SR8 T W B2 5 DMRE, 1T & SR8 5 T %12 5 DMRCG, B HTE FR 4% B T 9 BUR 2060 FFRL T 4 BT R B 1 51
Hik 5 DMA LG T4 AR Sk s DMAC, AR5 4 BB SR X HERE 4 BB R STk
Note: DMR, dry matter transport of vegetative organs before flowering; DMRE, dry matter transport rate of vegetative organs before
flowering; DMRCG, contribution rate of dry matter accumulation of vegetative organs to grain dry matter accumulation before
flowering; DMA, post-flowering dry matter accumulation; DMAC, the contribution rate of post-flowering dry matter accumulation to

grain dry matter accumulation.
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