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Effects of Different Mulching Methods on Characteristics of Growth,
Yield and Quality for Potato in Semi-arid Area of Longzhong
HUANG Kai, HE Xiaogian, LI Deming, WANG Juan, HE Wanchun, LIU Quanliang, TAN Weijun, HAN Jingren*

( Dingxi Academy of Agricultural Sciences, Dingxi, Gansu 743000, China )

Abstract: Potato variety 'Dingshu 3' was used in the experiment to study the characteristics of growth, yield and
quality in six mulching methods that employed plastic film mulch and maize straw in the semi-arid area of Longzhong to
discuss the cultivation physiological effect. Compared with open field culture, emergence was advanced by two days or
more, stem and leaf growth was promoted and plants were more vigorous, growth duration was prolonged by 2-17 days,
and yield was increased by 10.09%-30.26% in various mulching methods, with "maize straw + black plastic film" and
"black plastic mulching only" increasing yield significantly. Moreover, all of the mulching methods had relatively more
influences on the tuber starch, dry matter and reducing sugar contents, and different mulchings gave various results.
Therefore, relevant cultivation model should be employed to meet the demand of various markets.
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Table 1 Experimental treatments

AbFE Treatment 75 Method
T1(CK) FaHAR
T2 SRR
T3 SRR NG
T4 A 2 ST KRR AT 2~3 om , P2 25 FE (L
T5 e 2 ST ORFEAT 2~3 om , PR 25 11 (A
T6 FIRELIG P-4l 5 KR FEFT 4~6 om
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Table 2 Effects of different mulching methods on main growth stage of potato

b3 A (%) H I (D/M) FERRZE AR E(d) THEMI(D/M) B (D) AFH
Treatment ~ Emergence percentage Emergence Seeding—emergence Flowering Maturity Growth duration
T1(CK) 87.22a 29/05 31 10/07 24/09 117
T2 98.68 d 23/05 25 04/07 05/10 134
T3 96.84 be 25/05 27 29/06 22/09 119
T4 99.42 d 23/05 25 02/07 02/10 131
TS 9775 ¢ 24/05 26 30/06 25/09 123
T6 92.64 ab 27/05 29 07/07 03/10 128

E: AR/NGFREIR0.05 BE K- T,

Note: Different small letters indicate significant difference at 0.05 level. The same below.
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COZEML. MPETRRER RO F 2RO T,
: T2, T4 F'T5 4b FRAR K H 18] = B2 4E 70 em LA
. TARCFAEARIC Fa i, MR 72.36 em, S
2 1~2 cm, 3PACFRA 2R E; T4
ZOHL. MTHARRE RO T HAAN R, 5 At b )
ZREE;, T2 M T4 2880 L, P E2E
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Table 3 Effects of different mulching methods on morphological index of potato

pOsL) P (em) ZEHL(mm) I AFE S (em®) F: 25 (No.)
Treatment Plant height Stem diameter Leaf area index Main stem number
T1(CK) 58.35a 2.36a 1544 a 38a
T2 71.34d 2.54b 16.19 ¢ 45h
T3 68.85 ¢ 2.48 a 15.81b 41a
T4 72.36 d 2.66 ¢ 16.86 ¢ 44b
T5 70.68 d 2.56b 16.48 d 42a
T6 62.45b 2.50 ab 15.82b 39a
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Table 4 Yield of different mulching methods on potato tuber yield

it BARRSESEE(No.) MR P (kg/20.52m) 7475t (kg/hm?) 5 CK 7 (kg/hm?) 5 CK 872 (%)
Treatment Number of tuber per plant Plot yield Equivalent yield (kg/ha) Increased (kg/ha) Percentage increased

T1(CK) 34a 56.5 27534 a - -

T2 4.1 be 71.8 34990 ¢ 7456 27.08

T3 3.8 ab 64.3 31335b 3801 13.80

T4 43¢ 73.6 35867 ¢ 8333 30.26

TS 3.9ab 65.2 31774 b 4240 15.40

T6 3.8 ab 62.2 30312b 2778 10.09

8 333 kg/hm?, M7 HAE 10.09%~30.26%, B 764540
PR R Z R A B e, o, T2
T4 Z M ZESARE, aim, T3, TSHIT6 A FH
ZRZEFARE ., NG EHORE, P55
H3.4~434, TARREEE 2, T2IRZ, WEH
ERARE, HSBTIFEAERENES, A%
ARFR(TL, T3, TSHITO)Z[HZEF AR, 0, A
() B3 53 AL XA R () 45 B A HOCR A 35, (BXF
B R B B AROR
24 AEEZELEIDHEFS MR
NS AT, s Ab BT O R A

B, WNUNER R, PR B R R k. S
T4 RbIR e i = 86.1%, LA b FE
W B AE V25 5 s T4 Ab PRAY 4% 2 R R AR
2.95%, NRELREREE N 5.16%, SHAKAIE
SEBIREE EKT-; FEREEE T, T2 AP AL
F X I 0.07 A~ F 43 A5, T3 AbHE R N
4.04%, T35 ToPZ A ERERAEE, 5H
REMIZ e B2, nill, R
MR B IEIN T SRR S RO R, B
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Table 5 Effects of different mulching methods on yield trait of potato

RE T INE
Ib3p Large-sized tuber Middle-sized tuber Small-sized tuber B (%) PR (%) T AR (%)
— = — o — - Green tuber Rotten tuber ~ Marketable tuber
Treatment T4{(No.) Hit(kg) M (No.) Hit(kg) M (No.) T (kg)
percentage percentage percentage
Number Weight Number Weight ~ Number Weight
T1(CK) 0.96 a 0.249 a 1.68 ¢ 0.136 a 0.76 d 0.085 a 5.16 ¢ 334a 79.8 a
T2 2.04 be 0.309 be 1.53b 0.176 b 0.53 ¢ 0.104 b 322a 327a 842 ¢
T3 1.91b 0.281 b 1.47b 0.168 b 0.42b 0.081 a 4.18b 4.04b 81.8a
T4 2.67d 0323 ¢ 1.34a 0.204 ¢ 029 a 0.083 a 295a 3.64a 86.1d
T5 225¢ 0.292 b 1.28a 0.162 b 0.37 ab 0.086 a 3.01a 385a 82.6b
T6 1.86 b 0.265 a 1.49b 0.142 a 0.45b 0.103 b 3.96b 3.96 ab 82.3 ab

25 AREZMENDHEREFVRSENZN
H 266 R H, 4 Ab FE ) TE R & B AE 18.62% ~
19.93%, TARCPEVEN & atfcm, XTRET1RAL, HA
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Table 6 Effects of different mulching methods on organic matter content

Qb3 TER (%) T (%) 2 % C(mg/100g) M (me/g)
Treatment Starch Dry matter Vitamin C Reducing sugar

T1(CK) 18.62a 25.84b 1281 a 112a

T2 19.21b 2631 ¢ 12.88 ab 1.16 ab

T3 19.64 ¢ 2517 a 12.82a 1.10a

T4 19.93 d 26.03 be 1291b 1.18 b

T5 19.85d 26.55d 12.93b 1.15a

T6 18.86 a 25.59b 12.85a 1.13 a

Z5s YEE R CHREAE 12.81~12.93 mg/100g, Hi
TS5 i, TLERAR, T1. T2. T3FIT6 ZHZERAE
#, T2, TARITS W B 2= SRR RE ;8 5bE
TRTE1.10~1.18 mg/g, HATIAMFMILF XA, (H2E
SRR, TALPLAFRES fifrm, M 1.18 me/g,
3 3 i

Wt b F A TR, ARSI R, fEE
TR AL LR ZE | JFAE, fRUERIRR GO A K,
B, ANmEEEOE AR, WRE RS
B, B CE R, A E R, kg
ZRR, MIfRRZE IR EE Z A ROKSY, HHEY
WA, B SRR T2 AR AR K AR
HARFEENE L, RN T D45
B R ROR . 25 RRY], R IRIAE
T A0 E 4 - R e W R, A R 5 B R
i 18.3% , BLERHL CHEIG " 35.3%; iR AN
TGN R, TEER S N S Y Y R e
SR, R IN T BRARZE R
TGN Ty, 8 AR A S HA I s
ROV, HAEMIEASTRAR . 7 i A T S FR AR B AR
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