2544147 2018, 44(3):74 - 81 Plant Protection

3 FIREA RIEIR A I\ T RS HR A XT
EXRERK AT

FRRT, REXT, RV, ZEE,
FEME, G, mHa, HEF

(1. HREFETRWAREGE, ot 7440005 2. HRAEINBEFRATIAZE, B 7443005
3. HlE R\ E G AT ISR, 229 730070)

BE ERAFRREAECSELALHT,.RBENET SHAUBEARRER X THEEZRANERAEKEF
e, EREAVAZHRINBE e LGB o B E A F BT A F B 245 X BB, shH et L e kB
AR SR T AN AR 93V00A L, aF R AA e g Ak b5 A A 8 T B MG A T6Y0 VA k5 & &3 A A A T4
Z RBE R W vt 2 A — R e i B AL RAA e EAE R MBI R N AR LA S S XEBETIIARLER
FEAE, WERFRBE A ZERPEALBERELAF T XEE A THEREEREIZRERER . ZERGERSF
Bk # . 2R TR BN RG22, 17%0 40 24. T8% R FIE-FAE 5 #1387 9. 23%0 4= 5. T4 %0 sl H AR F I 4
2R3 3 553,13 /hnt = 3 828. 78 A/ hm® (4 it -PAE 2 A 38 hm 1 343, 46 5/hn? F= 736. 30 7L/ hn’ 5 & & Ho it VA
AR A FEFER RS KB, ERERZREBK. FBREFAEARBENFTRIERE A 2 63
AR TR, Bk, ERE P FRRET LA QR M HE R T R A 2 &0 A A £ A 3577 B,
KEBIR WAL BESTX; BEIEAR;, ERFE; MkH

hESES: S451.1  XEKERIREE: A DOIL:  10. 16688/j. zwbh, 2017311

Influences of film mulching methods on growth and development of
maize and weed control effect
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Abstract The influences of film mulching methods on the growth and development of maize and weed control
effect were measured in the severe weed-occurring areas in the arid loess plateau of the eastern Gansu Province.
The results showed that the control effect of chemical weed mulching film and black plastic film on weed stem and
fresh weight were above 93% for broad-leaved weeds and above 76% for gramineae weeds, respectively. Semi-
film ridge planting and semi-film flat planting with white plastic films had certain control effect on broad-leaved
weeds, but no obvious effect on gramineous weeds. However, whole field surface mulching and double ridge-fur-
row planting with white plastic films might cause of the outbreak of weeds. The main agronomic characters, yield
and economic benefit were obviously improved when the corn field covered with chemical weed mulching films and
black plastic films in whole field surface mulching and double ridge-furrow planting, with the yield of maize in-

creased by 22.17% and 24. 78% , respectively, compared to that in semi-film ridge planting, and increased by
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9.23% and 5.74% , respectively, compared to that in semi-film flat planting. The net income increased by 3 553. 13

and 3 828.78 yuan/hm* compared with that in semi-film ridge planting, and 1 343.46 and 736.30 yuan/hm’ com-

pared with that in semi-film flat planting, respectively. The chemical weed mulching film and black plastic film

were recommended for the control of weeds in the corn field.
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Table 1 Weed control effects of three plastic films under different mulching methods
[ 24 5 Broadleal weeds AABEL Gramineous weeds
. ) ‘ P Jorste /0 e T e T Bk /2 3% iy 25k /0 e T/
R B R wHE/ %Mxﬁ( % L/ @E?E:FJJ%(/A , &E/‘ ’fﬁk[ﬁj%ﬁ(/% fﬁ/‘ ﬁii;@ié&/%
X . . Bem 2 Control gem 2 Control B em 2 Control gem ? Control
Film type Film mulching pattern
Weed effect on Fresh effect on Weed effect on Fresh effect on
density  plant number  weight fresh weight density  plant number  weight fresh weight
(BB FOT-AE SFP 0.89 99. 43 abA 0. 32 99.95 aA 7. 11 81.82bA 21571 76.95 cC
CWMF 2284 SRP 3.56 97. 73 abA 13. 20 98. 14 aA 28. 00 89. 19 abA 94. 49 89. 90 bB
LBV 4% WESMDRP 0. 00 100. 00 aA 0. 00 100. 00 aA 23.56 90. 91 abA 77.61 91.71 bB
e S PEFAE SFP 9.77 93.77 bA 5.08 99. 28 aA 8.00  96.91aA 2,31 99.75 aA
BPF L JEZE4E SRP 4. 00 97. 45 abA 4.51 99. 36 aA 7.11 97. 26 aA 1. 87 99. 80 aA
L ZE Ve WESMDRP 9.77 93. 77 bA 44. 83 93. 67 bB 9.33 96. 40 aA 4. 45 99. 52 aA
P 8 il LS SFP 102. 23 34, 84 dC 129. 23 81.75 cC 528.00 —103.77dC  1376.81 —47.10 ¢E
WPEF 2R IEVE SRP 57. 33 63. 46 cB 119. 03 83.19 cC 196. 56 24.14 cB 649. 33 30. 63 dD
AW ZE Y WESMDRP 156. 89 — 708. 16 — 259. 11 — 935. 99 —

1) Ff CWMF,BPF,WPF,SFP,SRP f1 WESMDRP 4351 % chemical weed mulching film.black plastic film, white plastic film, semi-film flat
planting, semi-film ridge planting F1 whole field surface mulching and double ridge-furrow planting fJ9ESCHE S 5 [R] 5 B g A [\ K/NE 5
BEFRIRZ Duncan [GHTE M 2K TE P<0. 01,P<C0. 05 7KV 2R 3. T,

CWMEF, BPF, WPF, SFP, SRP and WESMDRP are English abbreviations for chemical weeding mulching film, black plastic film, white

plastic film, semi-film flat planting, semi-film ridge planting and whole field surface mulching and double ridge-furrow planting, respectively.

Different uppercase and lowercase letters within the same column indicate significant difference at P<C0. 01 and P<C0. 05 levels by Duncan’s

new multiple range test, respectively. The same below.

2.2 3 MHBRREARTT U E K H BRI R0
HI e 2 Al R Aoy B R s I L 8 6 i 58 % 5 £
M A AN [R) B0 T 30 9 K R T

94. 43% .95. 53 %1 95. 57 %, 75 )y =X ] G g 3
Sto AU, IERR SIS R LA Iy SO oK I T
LT AITR

R2 TEBEAXTHERHEE

Table 2 Germination rates of maize under different mulching methods

Hi fE RN B K EEHHZ/% Repetitive rate of emergence SEHH R/ %

Film type Film mulching pattern 1 I 1 Average seedling rate

Al 2 [ it 2 ESEAE SFP 100. 0 100. 0 95.0 (98.33+2.89)aA

CWMF 2B SRP 98. 3 93.3 91. 7 (94. 43£3. 44)aA

AN ZE T 7 WESMDRP 93.3 95.0 95.0 (94. 4340. 98)aA

D (i i 2 ESEAE SFP 96. 7 98.3 100. 0 (98. 33£1. 65)aA

BPF 28 SRP 98.3 95.0 93.3 (95.53£2. 54)aA

LA ZE V15 WESMDRP 95.0 93.3 98. 3 (95.53+2.54)aA

(SRR S SFP 96.7 95.0 95.0 (95. 57£0. 98)aA

WPF 2B SRP 98.3 98.3 95.0 (97.20£1. 90)aA

A 1% WESMDRP 100. 0 96. 7 93.3 (96. 67+3. 35)aA

D RPRAE A iR TR

The data in the table are mean--SE. The same below.
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Table 3 Plant heights and stem diameters of maize under different mulching methods
#E/ecm  Plant height

ANV INEE: ZEREH

Small flare stage Booting stage

Z5H/mm

Stem diameter

HIEFP2E
Film type

BT

Film mulching patterns

BT
Jointing stage
(16.81+3.55bCD (35, 27410, 44)cBC (162, 82421, 92)cdBCD (226. 16+12. 01)deCDE (20. 7542, 20) cdCDE

A

Mature stage

e BRE I T SFP

CWMF 22 {E SRP (17.05+3.59)bCD  (33.31438.48)cC (167.98498. 23)beBC (231, 22£29. 23)cdBCD (22. 66+3. 24)bB
SFEXE R WESMDRP (18, 69=E1. 27)aAB  (45.89=£6. 64)aA (194, 00=£22. 21)aA (248.70126. 90)bAB  (24.86=%3. 58)aA
M PROEAE SFP (15. 47£1. 22)cdDE (32. 86=£9. 42)cC (148. 8844, 73)dcCDE  (244. 764-23. 47)beBC  (21. 9841. 99) beBC
BPF 22 {E SRP (14.09+2. 1DeE  (23.67£10.35)dD  (129. 96422. 69) fEF (235.91410. 96)bedBC  (21. 7542. 63) beBCD
EJFEXRE R WESMDRP (16, 56 2. 59)beCD (35. 57£6. 84)cBC  (182.55£9. 59)abAB  (266. 66=£6. 99)aA (24.46£3.00)aA
EE e PR SFP (17.33£3.33)bBC  (35.3542.95)cBC (134, 04£26. 32)efEF  (212. 07+=31. 72) {DE (19. 32£0. 93)eE

(26.24+8.55)dD  (122.61£19. 7D {F (214. 32+13. 29)efDE
(40.59=2. 28)bAB  (139. 04=44. 30)efDEF (209. 4435, 23) {E

(20. 04+5. 42) deDE
(20. 015, 33)deDE

WPF S EfE SRP (14. 8742. 26)deE
A HEXLZE Y4 WESMDRP (19, 2742, 63)aA

F4 FABEFRTHERMEEFE
Table 4 Height uniformity of maize under different mulching methods
KR4 55 %  Height uniformity

HIBFERTR BT

Film type Film mulching pattern &ﬁﬂi’ﬂ AR 47'1%)1}1 TR
Jointing stage Small flare stage Booting stage Mature stage

fe2zpp ciiis PEfF SEP (6. 621, 19)abAB (8.54+2. 0D bAB (14. 061, 51)cB (23.21+2. 8)bB
CWMF 2B/ SRP (6. 787+0. 70)abA (8. 27+0. 15)bcAB (17.43+2.03)bA (30. 43+6. 35)aA
A2 #E WESMDRP (6.98+0. 72)aA (9.87+1.19aA (18.09+0. 81)abA (31.26+4.13)aA
B (b i 2 RSP SFP (6. 38+ 1. 30)abcAB (7.75%1. 08) bedB (17.50£3. 49) bA (31.63%£3.07)aA
BPF 2R E/E SRP (6.14=0. 95)becAB (6.93+1. 34)dB (14.99+0. 92)cB (23.22+2.97)bB
W ZE 1k WESMDRP (7.04+0.96)aA (7.20+0. 48)cdB (19.21+0. 47)aA (29.66+3.87aA
(SRR 2 RSP SFP (6.52+0. 85)abAB (8.07%1. 95) bedB (12.03+1.41)dCD (16.17£7.02)dC

WPF e 5 e SRP (5. 7170. 79) cdBC
W ZE Y WESMDRP (5. 0940. 72)dC

(7.33%+1. 49 bedB
(8.43+1. 42)bcAB

(13.80=£1. 22)cBC
(11. 33£2. 92)dD

(19. 93=£1. 42)cBC
(17.30£1. 74)cdC
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Table 5 Yield characters of maize under different mulching methods

HREFNE BRI BHB/A - (19.8 m?) 1 R /em SRBH/ em HEREL TALE /g
Film type Film mulching pattern Remaining spikes of fruit ~ Effective ear length Ear diameter Grain numbers per spike 100-kernel mass
A2 R i 2 ESEAE SFP (127.00=£4. 97)abAB (19. 1940. 53) cBCD (4.79%£0. 03)aA (656.29452.47)cB (31.20+0. 28)bB
CWMF 2 EIEE SRP (119. 33+2. 87)dB (19.68+1.48)bcABC (4. 84+0.01)aA  (664.84417. 84)bcB (29. 31+£0. 15)cCD
ARV 5
5334 + +0, 18 50--16. 85 33. 26+
WFSMDRP (125. 33+£2. 87)abcAB (20.92+1. 79)aA (4. 87+£0. 15)aA (681.50416. 85)abAB  (33.2640.11)aA
(i 2 ESEAE SFP (126.00+13.83)abcAB  (19. 6241, 48)bcABC (4. 86+0. 31)aA (673.25+18.96)bcAB  (31.2240. 28)bB
BPF L 2B/ SRP (126. 33+8. 72)abcAB (19.424+0. 16)bcABC (4. 8640. 09)aA (670.40+11.16)bcAB  (26.49+0. 49 dE
AR ZE VR .
a4 4 5+ o 5--0.
WESMDRP (129. 00£2. 48)aA (20. 44=+1. 33)abAB (4. 85£0. 74)aA (691. 94+0. 66)aA (31.35%0. 29)bB
A 3 i 2SR SEP (120. 6715. 18) cdB (18.54+3.18)cdCD (4. 667+0. 42)aA (619. 30+16. 64)dC (30.51+0. 34)bBC
WPF 2B 1 SRP (126. 33£7. 98) abcAB (17.7140. 46)dD (4. 68+0. 06)aA (602. 60434, 50)dC (26.96+0. 55 dE
éﬁg\i‘i{ﬁéﬁ (121. 67+10. 30 bedAB (18, 8640. 94)cBCD (4. 687+0. 18)aA (615. 8148.14)dC (28.86+0.12)cD
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Table 6 Yield and economic benefits of maize under different mulching methods

RN BT INX R kg + (19.8 m?) 1 7 0 /kg « (hm?) 1 P={E/JC » (hm?)~ 1 {4 /J6 « (h?) 1 gfiliizs/c « (h?) 1
Film type Film mulching pattern Yield per plot Equivalent average yield Equivalent yield Cost Net income

AbAF R 2RS4 SFP 20. 8141. 97 10 513. 05 bC 17 872.19 14 378. 10 3 494. 09
CWMF 2 fEZE/E SRP 18. 60+0. 48 9 399. 60 cD 15 979. 32 14 694. 90 1 284. 42
4 [E N2 V5 4% WESMDRP 22.73740. 64 11 483. 85 aA 19 522. 55 14 685. 00 4 837. 55
My PEOE/E SFP 21.1741.03 10 697. 85 bBC 18 186. 35 14 378. 10 3 808. 25
BPF 2 fEZENE SRP 17.944+0. 30 9 065. 10 cdD 15 410. 67 14 694. 90 715.77
4 [EN 8 V5 4% WESMDRP 22.3941. 26 11 311. 50 aAB 19 229. 55 14 685. 00 4 544, 55
EiiE PEEOSEE SFP 18. 24+2. 62 9 217. 65 cD 15 670. 01 14 300. 70 1 369. 31
WPF 2 fEZE/E SRP 16.41+0. 77 8 292. 00 eE 14 096. 40 14 624. 55 —528. 15
4 [E & V5 4% WESMDRP 17.30+1. 66 8 742. 45 dDE 14 862. 17 14 572. 50 289. 67
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