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Medicinal Liquid Diffusion and Weed Control Effect Based on Drip Irrigation
System Under Maize Film

GUO Zhijie"?, ZHANG Haiying"?, LI Jianjun"*, XU Shengjun"?, JING Zhuoqiong"*, LYU Heping®

(1. Institute of Plant Protection, Gansu Academy of Agricultural Sciences, Lanzhou 730070, China; 2. Tianshui Crop Pest Scientific
Observation and Experiment Station, Ministry of Agriculture, Gangu, Gansu 741299, China; 3. Potato Research Institute, Gansu Academy of
Agricultural Sciences, Lanzhou 730070, China)

Abstract:  Objective This study aimed to explore the possibility of herbicide application in a drip irrigation system. To do this,
the relationship between the application technology of soil closed herbicide and the control effect of weeds in the field were
studied by using a drip irrigation system under film. Method Under three different drip irrigation belt spacing, 40% ethyl

atrazine emulsion was applied in three ways. After the drip application, the herbicide concentration in soil samples in different
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distribution areas was evaluated. In order to provide a scientific basis for rational application of drip irrigation weed control
technology in a maize field and enrich drip irrigation application theory, the control effect was investigated in the stage of weed
occurrence. Result The results showed that the distribution of herbicide in soil after it was applied was not related to the laying
distance of drip irrigation belt, but was related to washing time of water after the last application. The longer the washing time,
the lower the concentration of acetochlor in soil, the obvious vertical settlement, and the shorter the radial diffusion
distance. Through drip application, the control effect of weed plant and fresh weight was the best after 15 min of drip irrigation,
30 min of drip irrigation and 5 min of drip irrigation.  Conclusion It is feasible to apply soil sealing herbicide with drip
irrigation in a mulched maize field, which can save time, labor and energy, and provide a new method for early weed control in a
maize field. Nevertheless, it is necessary to carry out practical technology optimization research according to different pesticide
types and properties.

Key words: Drip irrigation under membrane; Soil sealing herbicide; Application technology; Distribution law; Weed control
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25%, TIEAHLREGHE 04~0.8 gkg s
1.3 Rwigit

AR B0 U A T EE = A, 2 0.9 m
l.1m. 1.3 m, M2 X500 AL B, C (i
UL 1), ANTa] fa) B34 - 7 R iy mot it B 5] CROC R
25 ) FIARMEIR LR CK2 Jxf a2k 15 AN b,
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FEFRT A S0 20 thm %, 46% 100 kg'hm *, T
AL 85 50 kg-hm >, F K AW 9145 150 kg-hm 2
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BN ERARL 1~2 K, R 37.5 kg'hm®, 4FiF
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F1 KBEBLBRERR

Table 1 Test settings of each treatment

P TV R HE
A T
Dealing Spacing between drip
Treatment Drip irrigation mode
Numbers irrigation pipe /m

1 0.9A 0.9 T /K 15 min-THHE 259 30 min-7 T 7K 7% 20 min
2 0.9B 0.9 THETE /K 15 min-THHE 259 30 min-7 7 /K 1% 10 min
3 0.9C 0.9 THHES K 15 min-7HE 25 30 min-TH 57K #k 5 min
4 0.9CK1 0.9 CFE PR 5 AR, AL BRIR] I W K 55 min

5 0.9CK2 0.9 BEFES , TR FERI I E K 55 min

6 1.1A 1.1 T /K 15 min-TH#E 259 30 min-7 T /K 7%k 20 min
7 1.1B 1.1 B /K 15 min-THHE 25 30 min-H /K /1 E 10 min
8 1.1C 1.1 THIERE /K 15 min-THHEZ5 30 min-J# 3 /K #f i 5 min
9 1.1CK1 1.1 SR fE AR, AL BRI K 55 min
10 1.1CK2 1.1 TR, TV AL 2R R 5 K 55 min

11 1.3A 1.3 B /K 15 min-THEZ5I 30 min- 1 /K /1 ¥E 20 min
12 1.3B 1.3 B /K 15 min-THHEZ5 30 min- /K /1 ¥E 10 min
13 1.3C 1.3 TEHETE K 15 min-i#E 25 30 min-JE 77K #fE 5 min
14 1.3CK1 1.3 QR 5 AL, T A 3 I Y 7K 55 min
15 1.3CK2 13 BRI RS , T AL B[R] 5 7 K 55 min
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53T
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Fig. 1  Distribution of acetochlor in 0-5cm (a) ,

5~10cm (b), 10~15cm (¢) T2 45

5-10cm (b) and 10-15 cm (¢ ) soil layer under different treatments
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0.2 mgkg 'JEEN (K 2a) , I H /K sk it a) i
K, LA R 25 18] g vk BERRAIG, B E YT
RO, A moiE g ek, LA ZGRIAE R 3R Y
Iy SRR K
2.3 AEBEHART ZEREITHEZERHBRIE
A R 2, 2 ) ) 2 B ELAT —
FE B RABCR , ARtz AfFfER EER(F2),
Hrp C b FEXT AR B B R, Hk oy B Ab3L, A
Ao B ) 17 REAFDGT AR, T A [ R ] B 25 57 R
F. 25)530d, 0.9m, 1.1 m Al 1.3m iEHEH C b3
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B2 A(a) . B(b) . C(c) Fraiiit)m L& Ae T i oA

Fig. 2 Distribution of acetochlor in soil after drip irrigation by mode A (a) , B (b) andC (c)
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M 56.5%. 57.6%FH 55.6%, YR BIRO 9
62.6%. 61.3%F1 61.2%; 245 45 d, ZH X} H[E]
Z B () AR 977 255 A ) i B A8 A BT REAIR, € b
XF 2 BB RR BT RN 67.6%~ 68.3%, A= MR B R
73.5%~74.3%, B AbFEXTZRRAIREBIACR 58.2%~
61.6%, HEAYIEBISCN 65.3%~67.3%, A AbFEX}
ZREBIREBT RN 52.3%~55.6%, B YR DISCH
58.1%~60.5%, Al 7 AR AFAE 3 25 5

AN TR ] i TR A ) P ) 25 SO B I

2% 2 AT LAE Y, &5 ik 1 3wt f5 78
FIES X FH ) 2% B (4 AR B R i A4 ) o o5 534 5 7 E it
AETE I 25 5, Wi 2N e A I Yy Okt H ) 2 Y
BT S LT SR T RR B, 25 30 d ARR B AL
1 80.6%~81.8%, HFEYHEFAH 85.4%~86.0%,
25)5 45 d IIRRBSCH 75.6%~78.4%, fEA YK
RN 80.4%~84.5%.

%2 TRETZERM R IRY R

Table 2 Control efficacy of acetochlor on weeds under different treatments

ZjJ5 30d Zjj5 45d
30 days after application 45 days after application
pog:il
Treatment BRI AL i 1= e HRBRL e 24 Wy ek B AL %
Control effect of the plant  Control effect of the fresh Control effect of the plant Control of the fresh
number/% biomass/% number/% biomass/%

0.9A 56.5d 62.6d 52.3d 58.5d

0.9B 63.9¢ 68.3¢c 61.6¢c 67.3c

0.9C 72.4b 78.6b 68.3b 73.8b
0.9Ck1 80.6a 85.5a 76.6a 80.4a

1.1A 57.6d 61.3d 54.3d 58.1d

1.1B 63.5¢ 67.8¢c 58.2¢ 65.8¢

1.1C 74.2b 80.2b 67.6b 73.5b
1.1Ck1 81.8a 85.4a 75.6a 80.7a

1.3A 55.6d 61.2d 55.6d 60.5d

1.3B 65.4c 69.3c 60.6¢ 65.3c

1.3C 73.3b 78.0b 68.2b 74.3b
1.3Ckl1 81.2a 86.0a 78.4a 84.5a

3 1 #® TR WG SRR . AL S A ORI A S B
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THHEAE S —Rh i RO K T i, S 2G4
AR, AUAT AR B AR A 4 7K o g 2 4 2
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DX, PR ARTE D B B 2550 5 AR AT
BLIR S0 R BRI nR p i R4 — e /eI |
IR THE i 24 10 A A S A i [ Al 2B ™ R AR 31
TR, HEZEMTARARRF T m. AR,

TR Z R E AL | 7 25 19 7K 0 S RR 3 B0 A
FAAERE R, 25 NEAE 13 h oA R R U200,
WAPFFRY, RG50Sk, KR, 24
TR TG TR AT P s 2 52 Wi 245 790 7 - 8 v B4 38 1 i L
KRR O R RS P R, LR LA
T 7K - 25 -1 /K BB it , = A [] 3 it 75 =X LA
i — UIE K P PE A I TR B A [R] gt i ) e 4
SR AEAR R 2 (] 3 v A e BE ARG, 3 B DR
B (K 2), R A 5 B oA S REK A
Ko (HZGRITE LI i3 A 52 Z TP N, A0
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