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Experimental Study on Corn Straw Banded Mulching Cultivation
Technique of Potato in Anding District
ZHANG Yuhong, LI Jiming*

( Anding Agricultural Technology Extension and Service Center, Dingxi, Gansu 743000, China )

Abstract: The experiment was carried out in a randomized block design of three treatments of corn straw banded
mulching, full black film mulching and open field planting (CK) to study the effects of the three treatments on tuber yield
and economic benefit in order to explore application and extension of dryland straw banded mulching cultivation
technique in Anding District of Dingxi City, so as to make in situ resource utilization of crop straw, reduce non-point
source pollution, and promote sustainable development of dryland agriculture. Corn straw banded mulching prolonged
the growth period of the potato, 6 days longer than full black film mulching, and 5 days longer than open field planting
(CK). It also increased the soil water content of 0-60 cm, but reduced the soil temperature in the whole growth period.
The treatment of corn straw banded mulching gave the highest yield, being 31 433 kg/ha, an increase by 4.26%
compared with the full black film mulching, and 27.84% compared with the open field planting (CK). For the economic
benefit, full black film mulching was ranked the highest, 16 749 Yuan/ha, followed by corn straw banded mulching, which
was 16 283 Yuan/ha. As a result, the corn straw banded mulching cultivation technique could be used as a supplement
to the plastic film mulching in the dry farming area on the basis of the continuous experiment in Anding District and be
used and extended in places where conditions are permitted.
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g KA H A ThEs, JE S i AR AR
XU, GEJUAE, BE SRR AR MHET M, 5
BRSO A 2] TAR KR AL, (b Bl FH &
WAEFFE N, WA T EIE Y, L XA
A RO ZE VR FOKAEFITH AR R 27 000 hm®, 7742 T
AR FORAE AT, 3o SO A M e 7 FH 0] b Sk 0 s
HIE G, A Yfe R g ke, Wik 7 R=05
Yo, M TR IR O IRR BRI
e ARG RRTE 28 XA i, A EAS A5 3]
SEHBSEIEAC A, BRI ORI . IR TR
WA BERAS | Y TS YR A T R
AR, 3T T A R AR AT SR
YN

1 #ME5F &

1.1 It

T2 99 15 TE A1 45 45 i )1 A Ak — A Py 51
H, RE OB+, MR, B, m
WHEY K, IR 2 058 m, 4 TR
1380 mm, PRI 6.3°C, =10 CH BRI 2
239.1 C. HTAEAEYCRIG TERE KAE . IRPFEE L,
GG HHEN B, HAk AL 45 000 ke/hm®, AT
B A BT FIE (N2 P,0s: K0 = 15:15:15) 1
200 kg/hm’ s A= B AN FHE AL,
1.2 R

S SR R3S KRR Y
i PR AL, FHE 9 000 kg/hm®, 58 58 2.4 B A4,
HfEE, JE0.012 em (H R & FLFHEARA ) .

1.3 RIEAHE

R HBEL X A i, &3 b3, 3kE
o o (D) EREIFRER; (2)RAa%
MRS ; () FHFRL (X)), /NX I 60 m?®
(K10m x 586 m), 543 AFEFh % B h 60 000
F/hm?, 56T 2016 44 H 28 HHEFH, 10 A 10
HOSCAR o Ath FH ) /8 R it [] R S, LA 36
AEPRILER 1,
1.4 HELIE
141 X3EmEMNZ

. PRI TER LR Ik
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iR AR MR T A I o R B A A
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AL LI R A TETE TR R T
142 X3k myalg

TER I . TR . e AR R ORI,
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FHBET e L foka . IHRARX . LES
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F1 AWaE
Table 1 Test treatment

A3 Treatment

A3 )55 Treatment method

TORBEFFAARE T

Corn straw banded mulching

FOREEFATIRE 55 B 07 50 om, T ERIREHT 70 om, S8 120 om , FEFFEL
Wi A2% RERRE R 21T RS B R AR KRR

RO AR
Full black film mulching

AR KRBT 70 em, 5 20 em, /NEFE40 em, #7515 em, JHTE 120 em [ HLEE

SHUTAIE i, 7K 2B BRI T8 5

AR (CK)
Open filed planting

TR, KZBVE 70 em, 175 20 em, /NEGE 40 em, 5 15 em, 7R ZEZEMFIE D45 2
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FRANEE b FPAE (CKO AL FRRL 6 d; AR AR (6 4 1
AT AR, M9 26 H, B EARBAT IR
TALERR 12 d, BEEHAIMHE(CKOALRRRL 7 d; &4bHE
X S S T AR 2200, DA RO R
SHALERR A B WIRK, M131d, R E A AL
FRAER 6 d, iR HiFhE (CK)ARFRAER: 5 d.,

UE X R MRS e B R AR

e A KR
A4k B BEHL I 10 BR U8 He ZX PR AFAE |
WZERH | sApRHRZEEY,

2 R 5 M

21 FELEXDEEMERIRIN
MR 2 AT LAR Y, A AL P A USR5 4 AT

1.4.5

x2 ARLENDHREYIERENZN
Table 2 Effects of different treatments on potato phenophase

Ab3 R (DM)  HEEOM)  BEEBDM)  FHEBDM) (DM EFHI()
Treatment Sowing Emergence Bud flower Flowering Maturity Growth duration

o KT A 2

AR R . 28/04 30/05 18/06 03/07 08/10 131
Corn straw banded mulching
B £y 7 2
E%Hﬁ{gm . 28/04 24/05 13/06 27/07 26/09 125
Full black film mulching
s 1(CK
FEALFAE(CK) 28/04 30/05 17/06 01/07 03/10 126

Open filed planting

22 ARELETESKETHAIEN
MFRIATFE W, RAARRE S 7 A5 54
SN} HE 0~60 em HFZ HKEA W B 2R
BT, DASE (e 4 A TS AL PR L, SF N 8.44%,
B R OKR AR S A P 0.41 N N, R

Ho A (CK) Ab T 25 0.48 N 43 5 TEFFAE W),
DR R SR AR B SR A B IR L F 8 9.57%,
R A B T AN TR S 0.41 N E 4NN, B EE H R
FL(CKO AR BR R 1.25 A 7 s TETERALRM, L
FORBE AT AR S A B R, P4 9.34%,

&3 AELEITEESKETURIZNE(%)

Table 3 Effects of different treatments on soil moisture

i JFAERIY TER TR R Wes
fb Emergence Early flowering Starch accumulation Harvesting
Treatment 0~20 20~40 40~60 V¥4 0~20 20~40 40~60 V¥ 0~20 20~40 40~60 “F¥ 0~20 20~40 40~60 T
cm em  cem  Average cm cm cm  Average cm cm cm  Average cm cm cm  Average
FOREEFFIR A 2
Corn straw banded  8.67 8.17 724 803 1127 9.62 7.83 957 1143 921 738 934 107 868 746 895
mulching
AR A T
Full black film 9.18 846 7.67 844 1092 9.13 744 9.16 9.86 836 7.1 844 9.62 804 724 830
mulching
AR (CK)

863 812 7.2 796 9.65 827 7.5
Open filed planting

8.32 857 795 703 785 831 743 7.02 759
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A BB e R TS AL B 0.90 N 4 a5, R M AD
Tl (CK) AR PR 1.49 4 B 43 s 7RSI, DLk
BRI 8.95%, R
4 5 7 55 A B 0.65 N s, B R R
(CK)AbFEE 1.36 1A 43 1 .
23 AEIEXT T EERET RN

MRATTF W, AR 43R (0~25 cm) 47
WKES, B, PIRG4S AP R,
S48 20.34 °C, B K SR IR 7 36 AL P

3.38 °C, BEEHFPAE (CK) AL 25 3.06 °C; 1EFFAE
W, RGeS RESAM RS, PR
21.30 C, B EKEFHRESZAIEE 11 C, B
FEHLFPAE (CK) A3 1.06 °C; 7ETEM AL, DL
RO AR s, 2108 C, BE
KAEEFTAIRAT AL PR 1.82 °C, B H A G (CK)
ALFRET 1.42 °C5 7RSI, DASE (0,4 7 o5 A 1
JyfeiEr, YR 19.10 °C, B R OKRERFT AR R 7 55 Ak
PR 1.28 °C, B AR (CK) AR B 0.76 °C.

R4 FEAIEXT BRI (C)

Table 4 Effects of different treatments on soil temperature

T FAEVIH TERBLR ok
ISty +)Z Emergence Early flowering Starch accumulation Harvesting
(
Treatment om) . - - - . - - -
Layer R 5 IR Sy TRE E] R Ty
Temperature Average Temperature Average Temperature Average Temperature Average
5 18.2 21.2 20.5 19.2
FOREFRAE 10 17.6 20.8 19.7 18.4
Corn straw banded 15 16.9 16.96 20.1 20.20 19.2 19.26 17.8 17.82
mulching 20 16.4 19.7 18.8 17.2
25 15.7 19.2 18.1 16.5
5 21.8 22.8 22.6 20.7
10 21.3 22.3 21.7 19.6
R
15 20.4 20.34 21.6 21.30 21.3 21.08 19.1 19.10
Full black film
20 19.7 20.3 20.5 18.3
mulching
25 18.5 19.5 19.3 17.8
5 18.7 21.5 21.2 19.8
10 17.8 20.8 20.6 19.2
Fr Bk (CK)
15 17.2 17.28 20.2 20.24 19.4 19.66 18.4 18.34
Open filed planting
20 16.5 19.5 18.8 17.5
25 16.2 19.2 18.3 16.8

24 ARENDRELFIERNZME

M5 AT LA, A (] A B T 4 S A PR
GEEER. AR E . RERFMREN LA E
5o PLE KSR R B 26 A BN e dy, % AR
(CKOAHLL, FRPRZSSEE. HPREE | KER00)
WIN1.04 . 014 kg, 25.67 DA B4
B TREE ., SXS M (CKMIL, Hbkaisg,

PREE . RERHIEN0.34, 0.09 kg, 14.641F
Oyii; EEHIRPRL(CK)AMHRR S, PARRGE 2T PapkE
B RKERIN6.21, 0.58 kg, 46.55%.
25 ARELEXNSHEFENFN

6 E H, AL TR AT HRIR A o6 A
PR A, M 31 433 kg/hm?, BB 4 IR 55
AbPEIET 1 283 kg/hm®, 57730 4.26%; HEE HFh
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Table 5 Effects of different treatments on potato economic characteristics
e PRii(em)  FRERESEAL(No.) FAMREE (kg) FMKEF (kg)  Hbk/NEE (kg) KEAH(%)
Treat ) . Plant Tuber number Tuber yield  Large-sized tuber Middle— and small-sized Large-sized tuber

reatmen height per plant per plant yield per plant tuber yield per plant percentage
Corn straw banded 76 7.2 0.72 0.52 0.20 72.22
mulching
RO G
Full black film mulching 72 6.5 0.67 0.41 0.26 61.19
22
BRALFHL(CK) 66 6.2 0.58 0.27 0.31 46.55

Open filed planting

F6 ARLENDHRE~EHNHI
Table 6 Effects of different treatments on potato yield

INIX =i (kg/60m?) Plot yield

Pré7= 1t (kg/hm?) B BT (kg/hm?) 774 (%)
AbFE Treatment . . . .
I Il M P34 Average Equivalent yield (kgfha)  Comparison with control (kg/ha) Increased percentage

B s F [ T o

REFTHARE & . 183.6 1769 205.3 188.6 a 31433 6 844 27.84
Corn straw banded mulching
TR A

& H;?Efm . 162.1 197.8 182.8 180.9 a 30 150 5561 22.62
Full black film mulching
8 H(CK
BRMLAM(CK) 1576 1367 1483  1475b 24589 - -
Open filed planting

e AbPIF IR ORI T B3R 22 535 0.10 K- 35, B2 g .

Note: Treatment means followed by different letters indicate significant differences according to Duncan's multiple range test (P < 0.10).

H(CK)H4™ 6 844 kg/hm?, 4773 27.84%; B4
R T AL PR R 22, R 30 150 kg/hm?®, 45 55 i Fb
FE (CK) 34 7= 22.62% 5 #& b AP A (CK) 4b H1 () 7= 5
WAL, 424 580 kg/hm*, 4 X%F /N X 77 i 45 R kAT
JFESMAL, F =518 >F, =4.3246, £ Ab3E]
253K 0.10 K B3,
2.6 ARILBZFHHLE

MR TATLLE 1, #5400 DL (6 4 55 55 Ak
PH A MO 25 fe s, 16 749 JG/hm?, 48 F KR B FT
R S5 A0 B 466 JC/Mhm? s BLEE H AN (CK) &
4010 JC/hm’ s HOE: FORBEFFHFIRE TS0 B, &
W %5 A& 16 283 JG/hm*,  # #5 HL i AT (CK) =5 3 544
Jt/hm’,

3 4 %

YE XKD, HIET SR, R b
35 R T RRAE RIRIETT, BRARE A, (R4
Wi, (AR T R RER S Y R, R
B X AR AU Y % T K P AR AR AR5 E 2.7
Thm* ity , AT KRB E KRR, BREFK
AL EAE—F oA, IR Z A HE S Rl Sk, A
BeE AT TR, M T MRBE M. IR
ERMERE . ZpHefE . Joisde . mIHFSE A0 Hi w3 o5
FoAR, Y 3w RS A IR R A ROR L 2
G KRR & S R i 42

RIS T FOREFF IR E S . RO
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Table 7 Comparison of economic benefits of different treatments
# A (JU/hm’) Investment (Yuan/ha) 77 Produce e
Qb PR DT S 2 e (o = 2y (JG/hm?)
" " } o rE (kghm®) ks Otrkg) £ E (kg/hm?)
Treatment M R R e Tl &y /Nt E © m : &) B/ (kb Total income
’ Film Seed Fertili Artificial/ St Pesticides Subtotal Equivalent yield Price Total output ’
1im >rilizer raw 1C1
e ¢ " Mechanical aw estierdes Sublot (kg/ha) (Yuan/kg) (kg/ha) (Yuan/ha)
FOREFFAIRA
Corn straw banded 2400 4500 3450 3000 1800 15150 31433 1 31433 16 283
mulching
AR G
Full black film 2001 2400 4500 2700 1800 13401 30 150 1 30 150 16 749
mulching
s H(CK
. ﬂj‘ﬂ% (CK) . 2400 4500 3150 1800 11850 24 589 1 24 589 12739
Open filed planting

i PN EE HOAR IS 3 PR RERI, 0T LU A b BT 5
BT, HERCE . BHERE . SRR,
FraE L WER TR, ) B RS R ROR AR
REEE 2 Fr . 25K, FORBFAPRE SRR
BUOHE TR R I, DR A K s IRE S
FEOTHEANTIRRER, PRIHCR A, PTRRAC4R
B, ART S8 EAK, 7R R 31 433 keg/hm?,
PR 4 LB TS AL BRI 5 1 283 kg/hm?, 3R R N
4.26%; {HATREE AL LA 4 i 35 1) Sl a5 i
W, 16 749 J0/hm®, R RAE T R OREEFARIR
Maiethoi iz, Rttt il e, ST
i, SR, BRSO B —Fh R RS A
REEFRAEY R EOR, DS R R A
P 55 M 9.3%~16.9%, iz I 4518 AR — 2,
L, SR A B RS AR IR 55 A B T b R e
A ERREFFIRIR,  BOREEFF I A 4 A b 22 Rk
Wk BHRRIE, REFFRZE S /N R HLAT
AL, AHFRET . SR B3 SCBH
M FRHZE G . AR IERS AR PR A S A AR,
B 7 MRS T X S TS Y RS R AR RS R 1 2
SHyg YL, ST MR RS A P, (BAE YT PL AL
RN R, P T 2ent, B AR, N
FIFHE M. Hi, BREEFFH R 35 A 55 5
AROTHE L 8 KRS 3L hk b, fE 8 2R X
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