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Effects of covering weeding film on the suitable weed density in double-ridge
maize fields with whole plastic-film mulching
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(1. Institute of Pingliang Agricultural Sciences, Pingliang 744000, China; 2. Institute of Plant Protection ,
Gansu Academy of Agricultural Sciences, Lanzhou 730070, China;3. Institute of Plant Protection and
Environment Protection , Beijing Academy of Agricultural and Forestry Sciences, Beijing 100097, China)

Abstract Under the ecological conditions in the east of Gansu, the suitable weed density for covering chemical
weeding film and black film in double-ridge maize fields with whole plastic-film mulching were evaluated in the
field. The results showed that the main agronomic traits, yield and economic benefits, when covered with white
films, were decreased with the increase of weed density. The chemical weeding film and black film were used
when the weed density in the field reached more than 116. 68 plants/m’® and 163. 48 plants/m®, respectively. Com-
pared with the white film, covering the chemical weeding film and black film not only improved maize height,
height uniformity, stem diameter, stem diameter uniformity, ear length, ear diameter, ear grain number, 100
grain weight, the effective spike rate and effective ear number per unit area, but also increased maize yield and
economic benefit. The increase of output reached 1.89% —48.18% and 3.87% —47.72% . respectively. The in-
crease of net income reached 4.49% —157.16% and 11.21% —158.88% . respectively.

Key words whole plastic-film mulching on double ridges; maize field; chemical weeding film; black film; suitable

weed density
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Table 1 Experimental treatment and design

iR AR AREF TR R /g« mT? AREE AREIEJE /R » mT?
Film species Sowing amount of weed seeds Weed management Weed density
H a5t White plastic film 0.0 T IR [ e 0. 00
0.0 EAREAEK 59. 36
2.5 R A 116. 68
5.0 fEZREAERK 163. 48
7.5 (E/ S ES 379. 88
10.0 EAREAR 590. 48
12.5 EAFAR 722. 40
2 F R R (CK; ) Chemical weeding mulching film 0.0 LI K 5. 74
A b i (CK,) Black plastic film 0.0 1T ZetirE K 478
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Table 2 Maize height and stem diameter under different treatments

HuE R FREERERE /B « m 2 B /em PR IE ZEH/mm EYiiki S s
Film species Weed density Plant height Height uniformity Stem diameter Stem diameter uniformity
A i White plastic film 0. 00 (244.92+4. 17)bAB (26. 66£2. 72)abAB (21.80£2.09bAB  (11.49-+£1. 22)abcAB

59. 36 (244.03£2. 28)bAB  (25.53£1.55bcAB  (21.4940.20)bBC  (11. 28=£0. 88)bcAB
116. 68 (243.70+4. 30)0bAB  (24.5143.25)cB (21.0140. 22)beBC (10 95720. 55)cBC
163. 48 (239.92+2. 42)bB (24.13743.25)cB (20. 3340. 17)cC (10. 0840. 59)dC
379. 88 (205. 6142, 45)cC (12. 6741. 02)dC (17. 2941. 37)dD (8.102. 08)eD
590. 48 (201. 95455. 21)cC (12. 0940. 09)dCD (17. 0840. 27)dD (7.4921.79)eD
722. 40 (197. 4227. 08)cC (9. 95+0. 34)eD (16.5740. 53)dD (5.9740. 55 E

4{6%’%%%%{%” o 5. 74 (246.27+13.15)bAB  (26.53£0.30)abAB  (21.4541.67)bBC  (11. 94£0. 80)abAB

Chemical weeding mulching film

B¢ 1l i (CK2) Black plastic film 4.78 (265. 94+6. 27)aA (27. 804, 39)aA (22.68=+1. 32)aA (12. 300. 61)aA

1) e Pl N F- S0 HAn kiR  [FFER G A K /NE 4R 28 Duncan [RETE 22350 4 P<<0. 01,P<C0. 05 /K 2R 83 TR,

The data in the table are mean®=SE. Different uppercase and lowercase letters within the same column indicate significant differences at P

<C0. 0land P<C0. 05 levels by Duncan’ s new multiple range test, respectively. The same below.
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Table 3 Maize effective spike rate and ear number per unit area under different treatments

B RURBERR/ 2

Effective plant percentage

B AR A SRR/ A+ hm™?

Effective ear number per unit area

Hh AR Fe R /BR « m 2
Film species Weed density

H @i White plastic film 0. 00
59. 36

116. 68

163. 48

379. 88

590. 48

722. 40

2R LI (CK ) Chemical weeding mulching film 5. 74
{5 i (CK) Black plastic film 4.78

(96. 1547. 17)bAB
(95. 8341. 38)bAB
(95.1940. 00)bABC
(94. 55=1. 38)bBC
(90. 384=6. 32)cD
(89. 74+3. 66)cDE
(86.54=2. 38)dE
(98.72£3. 64)aA
(91. 67+1. 38)cCD

(60 386. 474 500)bAB
(60 185. 19+£864. 83)bAB
(59 782. 61+0. 00)bABC
(59 380. 03£866. 27)bBC
(56 763. 2973 968. 33)cD
(56 360. 712 290. 84)cDE
(54 347.83=+1 500. 42)dE
(61 996. 782 291. 93)aA
(57 568. 44866. 27)cCD
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76/ hm?* ; AL ML A T4 3 300. 00 JG/hm? ;
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Table 4 Maize ear characters under different treatments

HuERE

Film species

FFBERE /B « m2
Weed density

R/ em
Ear length

AL/ cm

Ear diameter

HRIEL HRE/g

Grain number per ear 100-seed Weigh

@1l White plastic film 0. 00 (20. 474£0. 92)aA
59. 36 (20. 24=+0. 22)abA
116. 68 (19. 914£0. 09)abA
163. 48 (19. 26£1. 13)bA
379. 88 (17.65+1.39)cB
590. 48 (17.44=%1.52)cB
722.40 (16.42+2.07)dB
2R 3 5 (CK D
Chemical weeding mulching film o1 QL Hresl gt o
B2 i i (CK2) Black plastic film 4.78 (20.55+£1. 78)aA

(4.924+0. 25)aA
(4.90+0.09)aA
(4. 89%£0. 02)aA

(683. 2446. 82) abAB (32.87+0. 35)aA
(673. 3749. 19)abcAB (32.00=0. 30)bB
(666. 214-13. 85)bcAB (31. 84=£0. 21)bBC

(4. 8640. 13)aA (650. 15413. 61)cB (31. 752£0. 57) beBC
(4. 6240. 22)bB (569. 3148. 91)dC (27.69=0. 66)dD
(4. 53£0. 29)beB (551. 59481. 61)dC (27.18%£0. 71 eE
(4. 4640. 28)cB (511. 35419. 48)eD (25.81£0. 4D [F

(4.98+0. 16)aA (671. 68+31. 43)bcAB (32. 64+0. 65)aA

(4. 9840. 05)aA (697. 71426.57)aA (31.41£0.09)cC

H% 5 A& 7E 8 55 AR S U T £

P NEL IR S e I e nea) i PR 0B N 1] 5
K. 57 55 Al B o i B P A, R R IR #1 0. 00,
59. 36 1 116. 68 #k/m B, 78 35 (H O T =i 5
AR TG 35 25 5 el I B E — 0. 2000
~1. 89 %0z [a]  JE IR FEAE 4. 4990 LA N 5 24 595 R
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PR M G B 25 S WO R AE — 1. 0996 ~
3. 87 % ] JEU IR BE 11, 21 % LA N » 4 25 i i ok
163. 48 #k/m” B, B 55 11 €0 Hh J5 5 | Jbe K 7™ S A (i
ETR R B T R M I 35, 6906 ~47. 720,
Y 118, 38%6~158.88%

AL FE A REAUZEE1E FOK I rp 2% 5 A 2 P
it 116. 68 #f/m’* B3 1 2% bR b 5 B8 3 163. 48
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Table 5 Maize yield and economic benefit under different treatments

- IR/ - _ B CKu W™=/ % 8 CKodi=/ % #lilgs/ % CKuusllie/ % % CKe il / %
Hh AP o 7ok /kg « hm—2 . ) — > . ;
Film species e m ‘ Vield Ylield Y{eld JG °Ahm NetAbeneflt Net‘beneflt
Weed density reduction rate  reduction rate ~ Net income decline rate decline rate
E i White plastic film 0. 00 (12 421. 07241, 43)aA —0. 20 —1.09 6 393. 32 —0. 06 —3.08
59. 36 (12 363.124135. 30)aA 0. 27 —0. 62 6 444, 81 —0. 87 —3.91
116. 68 (12 161. 84+60. 02)abA 1. 89 1. 02 6 102. 62 4.49 1. 61
163. 48 (11 811.594128. 14)bA 4,72 3. 87 5 507. 21 13. 81 11. 21
379. 88 (7 901. 64=£351. 90)cB 36. 26 35. 69 —1139.72 117. 84 118. 38
590. 48 (7 489.94+276.72)cB 39. 58 39. 04 —1 839. 61 128. 79 129. 66
722. 40 (6 423.87£371.80)dC 48.18 47,72 —3 651.93 157. 16 158. 88
1?le¥fﬁﬁi&ﬂ%(.cKl> . . 5.74 (12 396. 734818. 48)aA — — 6 389. 44 — —
Chemical weeding mulching film
AREHIRCK2) 4.78 (12 286. 6741 523. 91)abA — — 6 202. 34 — —

Black plastic film

3 @RSt

PR ) T 26 11 M 1) 4 002 Y
TR L o A AR I FE 1] 5 5
FRUTA 5 7 128 2 6] i 2 0 K
RTINS . DT R B LR « 1 1] 4 1
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