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W OE:SAREFA4FNRM AT EERR, RN E, 2 H N BEX LB ELEA) AERLLEHE
Z%B) BEREFEEEAEHC) ABELEREL2ED) 2B EEE), BHAE I N E(CK), AR EHRTHE E
ZEMRENBREFLEK FE GAMEFRENE W, FREV.TAESLERNERAHRES~21d, 24
TG E, N RRES5.7~11.6 NES S KEEM1.2~10.5 com, EARTFBEY K 11.1% ~42.1% ;1 Bl B % 4
TR AR E R 0.61 ~2. 24, B EEEH W 3.2% ~15.6%, NKKEEH 1 0.02% ~29.1%, /NX
INEER M A.5% ~56.6%, FEH MW 11.5% ~31.2% , RAEBRMERCKEHEERE 1.82~3.06 NEL A, H
CHEEALERCKERK016~T.RANELEALEBRCKK THREAEE W42% L EEEZAER CKHED 1.37%
~17.49% ;XA E BDAEHEREELE CKEZR LT EF, L A CHK CKKD 6.98% ~ 13.37%; - B H &=L H &
CK M EHEERI3.83% ~9.36% , LR CEERK1.61% ~15.43%; FEEZNEES InnCa b BHE T
CK, %51 3 v 10.22% ~21.17%%7 17.93% ~ 84.14% ,Fe & & M6 1% 22.12% ~ 28.32% ,Se & E R 4L # C 41 D % CK
WD 2.63% ~T.02%, 2B ENLFER CK I An 5.26% ~ 12.28% ; 4 7 C A F1 E B CK 4 A 91 46\ 4 5 3 Ao
5.97% .16.31%7%1 20.95% , ¥ v 7 3= A FE 4 CK 2 22.85% ~ 54.27% o
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Effect of cover and ridge cultivation on potato growth, yield,
quality and its economic benefit in dry land

LUO Lei'?, 1I Ya-jie''?, YAO Yan-hong'?>, WANG Juan'?, ZHANG Xiao-jing'-?, LI De-ming'"?
(1. Dingxi Academy of Agricultural Sciences, Dingxi, Gansu 743000, China;
2. Engineering Research Center for Potato, Dingxi, Gansu 743000, China)

Abstract: The purpose of this study is to investigate potato growth, yield, quality and economic benefit for different
cover and ridge tillage planting in the dry land. Dingshu # 4 was selected as material, six treatments were carried out in
the field experiment, including whole film coating planting with black film double ridges (A), whole film coating plant-
ing with white membrane double ridges (B), the single ridge with black film coated planting (C), the single ridge with
white film coated planting (D), grass planting for control (E), and bare land (CK) . The results showed that emergence
rate was increased by 5.7% ~ 11.6% , plant height by 1.2 ~10.5 cm, plant spreading by 11.1% ~42.1% in differ-
ent mulching treatment. The number of tuber per plant was increased by 0.61 ~2.82, the tuber weight per plant by
3.2% ~15.6%, big potato ratio by 0.02% ~ 0.02% , small potato weight by 4.5% ~4.5% , yield by 11.5% ~
31.2% , commodity potato rate by 1.82% ~3.06% . There was no significant difference for crude starch content in B,
D and E compared with control. The crude protein content in different coverage was decreased by 3.83% ~9.36% than
control .
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TREPMER X R EENRIAEKE, Hi%EY
M 24 R ) AR 2 4R ( Solanum
tuberosum L. ) ELA i 52 it € |5 0 45 051, 3 ELYE
BRI 2 (R, A2 B v S X AR, (B 5
{UA 12 ~ 18 t-hm ™2, 35X 3= B2 PR A X S A 2 1l T
ZEAIR AN, RECA SRFE T 1 A FH AR AR R = 1
SR ARG B S5 2 (36 R AN HE 4 ok
TEE B M 2 IR E R R KRR, D=
AREA B A L1, S LK 5 6, i D88 T
WK A B ZHED . A RIS T4 K S e
— AU, W KA R B ) v A 52 AR A AR B 4 it v
BRI, W 5T AR AR DX o - 3K o 78 kPR
95, B2 B KR R B RS2 12 X 98 1 4 R T
LSl JEfERhRE T AL AR AR S BRI R K Y
L IRFIHT AR R N A RCR T s 2R AR
R RO KA Tty FH 3 Eh 44 R A | (H
JE T T AR AR S R NS I YA — A Y
eS8 - 1200 o WY LA AR 3G 3L, BUE AR
JK A TS R S, A BT R B 4
G 35 PR AR 22 DR A R B v R
Az VR TR B HE T B KR ™ . S48 R E
MR (& 4 &% PLK. S, Ca, Mg, Mn,Cu.Zn %570
R 2L R M AN RIREE A R s
AR 5 7R ) w5 2B E R e RAB S FAF
B A AGTRNEOR A S5O 0 B 4% A K AT Y
T FEERIR L, DT i v S 48 S8 7 et R it o, S 4 v 57
S A KPR — 8 R A%

LB i

1.1 iRIE =R

R T 2014 4F 4—10 H 768 75 i R olk B2 bf
FEBENVEY) B Fh b S, 58 AR 1920 m, 4FF
PSR 6.3°C, AE K B 380 mm, 4E78 K &1 530
mm, T 2,53, AL TR REAL X, +
BRI A +,0~20 em H 2 S A ML 10.8 g
kg_l,ﬁ)ﬁﬁzﬁﬁ 48 mg'kg_l,ﬁ%{ﬁﬁ 19.96 mg'kg_l,;‘@
BB 114.39 mg-kg™ !, 3% pH{H N 7.7,
1.2 A&t

RIS R FHBEPLIX B3], 3 6 AL B (0L 3%
1), A AL FREREE 40 em, 4780 70 em, /NX T FR R 44 m?
(8.0 mx5.5m),1 N/NXFIH 200 #,3 IREH, 4
H 3 H 3Rk e 28 5 R, i 2B Tt 900 ke -
hm~?(N:180 kg-hm~2;P:39.3 kg-hm~?;K:74.7 kg*
hm ) B & HEE A (B3R5 =40%, N - P,0s —
K,0,20 - 10 - 10, jiti AT “F Ak T A FR A /42 77)

AR 40% R S FLim 7.5 ke Jin i -
BEE LA A, BTG LR A, R 2B R 2R 1T
AN, BRI )RR B R OV T IbRAE A R
TV EATALDARI T KB AT T3, 4 J 25
HEER,9 A 30 Hllik. B ELAETIIT KD
2 ARBEK, B 55 7 R F AN, B R E i
(et AR | SR A D H )4 BRAE) YA IR, R4 T
[F) 45 JoT ot ) FH ) 380 . B SR MR e 4 5
CEPGT A BLAF T B &) , PR F A B 8
114 d, B i [, R ¥ 2 B R o Pl B S5 0 R SR
HJE R E0.008 ~ 0. 010 mm, 4= K78 25 58 120 cm,
P TG I TE 100 em, 2B b 35 HUOAIHEE R

1.3 MEIEIRSFH*

S T AR b ) 2 A B A . R
5 R e (-4 1 38 22550 — A0 7 4 S A I =
FEAS/NX ML A 20 ARk =, SRS 1E) .
BRI E T FE (b AR AR S Bl e K LA, B/
X BEHLIHA 20 BRI TF R, SKF8MH) o iU
F /N BOE ™ o B BN E T H AR TR
M T i, 9LROE AA I e MLAE 1 i, el
T MV A, SO E AR R C i A
HNO; - H,0, 7, Jit W 43 06 06 BE 3 I 58 Zn
Fe.Ga.Se & & (THEE ) o
1.4 HELE

X SR AR MR AT TR AR A AL
PEPISR Oy 22 4y Bir i, S 35 1 0 A BT 4 22
(SSR i) A THET i, X 45 W8 Excel il 35
2 AR5
2.1 AABEFXMNESHRELETHMREMERN

=AU

B 2 AL, AN [R) 7 S A B J T A 0,
WILLXTHRPE R T 5~ 18 d; 0¥ CK M E 24 /M5
HEarze 7B, CK &K, 151 d; 248 C Fl A
5 4bFE B A D 22 B3 A0 D R, O 133 do A
[i) 76 T A B AR AT R S T 5.7 ~ 116 N E S
RGAEEL A B C R S A s R 0 2, A
A B, N 99.2% 40D M E 5 CK 2573 83,
CK A%, 87.6% o AIF) 7 5 b PR i 80 % R 3
T 1.2~10.5 e b3 A FI C HSHEAHES T
FOACHE A RR R e, N 45.7 em, A0 B S540FE E
MDEFEE AMEFRMDY CK 2% 5%, CK
IR, O 35.2 emo ANIFIBE 56 A PR AR T B vt
P RT 11.1% ~42.1% ; /b3 A 5 g Ab 2
W AT A JFJEEERR, N 82.3 em, 0B C AL
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HB.D M EZFRE, CKITREREMTHEL  FET, 25, $ g s, 5 mtk s A
HL, N 57.9 emo BEIAAFI B S BERML 4 ERA REMITRIEMER.

&1 KAE
Table 1 ~ Experimental treatments
45 Code AL Treatments BeAEJ 1 Operation method
LU 4 T %ﬂ@%ﬂﬁ‘i,d\%%— 10 em T 40 em, K& 15 em, 5% 70 cm,ﬂ‘*ﬁﬁ:%io .
A Double rid A rid lanti ith black Ridge and furrow system was constructed, the small ridge was 40 ¢cm wide and 10 cm high,
oue TIGees and nices pranting Wi A Shile the big one is 70 cm wide and 15 ¢m high. Black plastic film was used. Seeds were
whole plastic-film mulching . . .
sown along the side of the ridge.
O A o e o
FBECESHTBCER e g s A
B Double ridges and ridge planting with white . .. . . .
. . White plastic film was used. Operation method is same with A.
whole plastic-film mulching
B IR I R ZEBI BN, 280 15 em B8 70 em, Y TE 40 com, FEZE_FRIAE 2 1T,
C Ridge tillage with black half plastic-film  The ridging soil was mulched by black plastic film, the ridge was 70 ¢cm wide and 15 e¢m
mulching high, the furrow was 70 cm wide. Seeds were sown along the side of the ridge.
D Ejz%ﬁiﬁﬂj;ﬁ}ﬁwhite half plastic-film SRR I, BTk Co
o White plastic film was used. Operation method is same with C.
mulching
, FEAEATAME, FEAT 70 em, 4247 40 om, RIS 10 em 528, 22 GBI
R R
E Ridee planti ith straws mulchi Wide-narrow row planting, the wide row was 70 cm wide, the narrow row was 40 cm wide.
108¢ planting with straws muicing Ridging with 10 cm after planting and furrow covered with straws.
; " TEAEATRIAE, TE4T 70 om, 74T 40 om, TFAERIIAEZE
S ni . . . . .
CK . . . . Wide-narrow row planting, the wide row was 70 cm wide, the narrow row was 40 cm wide.
Ridge tillage with no mulching . R
Ridging in early flowering stage.
R2 TAEBEZHENSRIEZEFTHNRZEREIZME
Table 2 Effect of mulching models on the growth period and agronomic traits of potato
HERN A 2AFHW R 73] TR
pOBL] . . . .
Treatment Sowing date Maturity Whole growth stages Emergence rate Height Crown width
reatments (M- d) (M- d) /d /% /em /em
A 04-25 09-12 140be 99.2a 45.7a 82.3a
B 04-25 09-09 137¢ 98.9a 40.6b 68.4c
C 04-25 09-16 144b 97.4a 43.3a 74.7b
D 04-25 09-18 133¢ 94.6b 36.4cd 65.1c
E 04-25 09-18 146ab 93.3b 37.8¢ 64.3¢
CK 04-25 09-23 151a 87.6¢ 35.2d 57.9d
2.2 AEEBZEFXMERIFISENHMN BB A E B3 = TAEE D AT CK; Hop A B A fiem,

3 A] L, N[ 7 a5 A B A kot R PR 45 S
B o0.61 ~2.82 4, RS EEHN 3.2% ~
15.6% ,/NX KEFEHN 0.02% ~29.1% ,/NXK/NEE
HIEIN 4.5% ~56.6% , 77 &GN 11.5% ~31.2%),
FRACFE B 1 E %8 CK B i B85 1.82~3.06 M H
Iy HE B A PR CK PR 0.16 ~ 7.02 AN A 4>
Mo B FLRARREE HAI WS T CK, H bR
A, N 7.63 4, CK ik, o 4.81 4, w5 b #E
AL D BREZS ERUR K, AbHE A HRRES EE K
b3 CE R D ZR AR, BE 5 TR B # CK,
¥ B.C.D.E Fl CK 2= 57 A 3 o b 3 A i
1,9 0.717 kg, CK £1%, 2 0.620 kg AL A FI C
NN 0 =27 07 N T B I (R =i = N B

9 115.84 kg'm™?, CK 5 ik, 7 89.72 kgrm ™2, b
D /NK/NEF R, 29.49 kgem 2, WE S T HE
SEFE, b PR B AR, B CK 2R AN, Ol 17.47 kg
m~?, AbH B R R, N 85.71% , SALHE E
M CK ZRARE, BEm THELM, 43 C A
WS TR D, ALEE D AR, R 81.38% ., AbFE
A R, N 32,37 kgohm ™2, SA0FE C 2R T
= EETH e, CK H4%, } 24.68 kg hm 2,
SAbPE B A D 22 RON A, ULUIE 5 A RN
TR b3 0 T 44 S PR G S RS T RN
1R A 2 4 7 P 2 N 28405 o R AR B o R S A
R PARRZE SRR AR 45 R Y 1 A R B
PR BER N R R
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Table 3 Effect of mulching models on the yield of potato
4z ARk aE SR Eﬁﬂ‘*éﬁ%ﬁ iﬁﬁ*ﬂﬁ%ﬁ g‘iﬁﬁiﬂd\%ﬁ ﬁﬁrﬁ'ﬂ%%ﬁ J‘L%
T Tuber set per Tuber weight Large tuber yield  Small tuber yield Commodity rate Yield
plant per plant/kg /(kg'm=2) /(kg'm~2) /% /(t*hm=?%)
A 7.63a 0.717a 115.84a 26.50b 81.38b 32.37a
B 6.85b 0.618b 104.75b 17.47e 85.71a 27.79be
C 6.94b 0.682ab 109.58ab 23.26¢ 82.49b 30.21ab
D 5.42d 0.640ab 91.51¢ 29.49a 75.63c¢ 27.51be
E 6.07c 0.679ab 107.02b 19.68d 84.47ab 28.81b
CK 4.8le 0.620b 89.72¢ 18.83de 82.65ab 24..68c

2.3 AAEBEEARTIELEREHZIE

ARV [) 2 26 PR AR X T 7 A S 1 B R
T AR AL I 5 A T R S S I A OB TR K
Gy MIF 4TI, KM ELRTY R &EANT
18.68% ~23.59% 2 [i],CK 4 22.64% ; b Ab ¥ A

TV RS B F T e, 18.68%, # CK
FAAIK 17.49% ; /b3 B.D A E TR &#5 CK 25
AN A B A i S, Ol 23.59% , 3 CK 1Y
I 4.2% ; Ab3R C 5 2 Al T 0 IR L 28 5 1B 3
B 7.2%

x4 AEBZEAANELEMEHZM
Table 4  Effect of mulching models on the quality of potato

[KZiees HHLVE R & &= HEASE $AERCER
Qb B X i} K U 7/n Fe Ga Se
Treatments Dry material Crude starch Crude protein Vitamin C J(marke-!)  /(make-D) JorkeD) ke
o /% /% /(g'lOQg’l) /(mg'lOOg’l) mg* kg 2" Kg g Kg g Kg
A 18.68¢ 13.28¢ 20.33b 122.4a 15.9a 16.9b 0.267a 1.28a
B 23.59a 15.78a 21.08b 116.8a 16.6a 17.3b 0.252a 1.23ab
C 21.01b 14.26b 21.13b 121.5a 15.4a 16.2b 0.169b 1.06b
D 22.33a 15.51a 20.67b 105.2a 15.8a 17.6b 0.171b 1.11b
E 22.29ab 15.21a 21.57ab 117.6a 15.1ab 17.3b 0.225a 1.20ab
CK 22.64a 15.33a 22.43a 124 .4a 13.7b 22.6a 0.145b 1.14b

FALFEE Y IER T AT 13.28% ~ 15.78%
ZIE), CK K 15.33% ; Hh b3 A MLVER) & 2 0 3%
RTFHE AT, N 13.28% , % CK [&A% 13.37% ; Ak
L B.D A EMIER RS CK MY, 4P B &
TR, N 15.78% , %58 CK B4 2.94% ; /b P C HLIE
o AR T X I H 25 5 0 P AIK 6.98%

HAb PO B B | T 20033 ~ 22,43
g 100g~ ' Z [A], CK ML ZE A1 & B & i, b 22. 43
g-100g~ ", L WAL R E, 2 21.57 g-100g™ ", B 1]
ZRAE HEH A P22 5 2 e b P A
HEER &G EERA RS O A HE A& &R,
4 20.33 g+ 100g ™", A A BRES CK ML & =
WA 3.83% ~9.36% .

BALPER B A R C SRERARE, Hh
CK 442 C &8 f, A 124.4 mg-100g™ 5 Hik hy
ALFR AL A 122.4 mg- 100g™ s A0 FE D 4EAE C E it
A%, 4 105.2 mg 100g ™' s AR 5 A 345 CK 4R
ZCoREBEIK1.61% ~15.43%,

FEEPE TR S, AR AR FE Zn A

Ga ¥ &= ¥ T CK, 20 B3N 10.22% ~ 21.17% H
17.93% ~ 84.14% ; AN[F4E s A L H] Zn 5 22 7
W HE CK 225 0.3, b b B Bk Zn &
IR, M 16.6 mg-kg™ AR A B I E 8] Ga i
PR E HAEE C.D Al CK 25 8%, 45
C.D Fl CK 8] Ga FERAEE, H LT A ik
i Ga e, N 0.267 g kg™ AIAE AP Fe
B CK MK 22.12% ~28.32% , H 22 7 8 % ; CK
LbFH Fe £ 0 22.6 mg-kg ™!, AbFR C B Hh Fe 75
HIAK, 0 16.2 mgkg ™o AP A B FIE [A] Se 54
ZEFARZE P B.C.D.E Ml CK 0] Se & 2EFA
W AbFE A Se FrEEALEE C.D Ml CK 22 57 8 3
GEPR A Se S A, M 1.28 pg-kg L ALBR C Se
IR, 1.06 pgrkg™'o

SR, 7 PR Y S o R b e
FEREA , 0T i PR B SR AR M A AT B2 5 T S 4%
TR H S R AN AR 2 0 45 F X o, AL BE E 4
A T e E AL
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H 5 AL, R [ B 5 R 5 8 AR b o A A
EL, A AR £ T U], (RN R 5 P
FECF B 45 7 55 A4 ORE Y 45 BE Al 900 ~ 2 100 T -
b =2, T R b R AS 75 K T 1 A 48 % 5 A
AN 58T 18, AS [F) 76 i oA DR 75 A6 e i
BN SRR S 1m0 i ke R el R 5 A — 2655 8 7,
BT LAEE LR A A Z2 45 A 750 ~ 1 500 JG-hm =2, K
[Fi] Ak PR = 1 ot S I AN TR 7 (B FR 2R A
], PEAEAE 14 279 ~ 18 440 JC-hm ™2, 4L ATE 2 414
~6 385 JC-hm~2; HA 4B E 4l A, 6 385

JG-hm~2, bt CK(5 279 JG-hm=2) 34/l 1 106 JC -
hm ™2, B4 01 20. 95% , LR AL B A,y 6 140 JT -
hm =2, Fb CK 3441 861 JG - hm ™2, 84411 16.31% , 4b P
D 4 A MK, A 2 414 JC-hm =2, b CK /b 2 865
JG-hm =2, 980 54.27% . ULATEZTEakes EEARR
Ivi) 8 5 ol A B %) 7 5 A A v T AR b
L AH i F R AT AN ] 1 4 2 b g 4l A 5
NG TR, A B SR 2B 4
TRT1 SIS B 7 7 R 4 AL A T T A R A, I D
Ab P AL

K5 TRBZEAXMIRBLFRHEMIZM/ (TT-hm?)
Table 5 Effect of mulching models on the economic benefits of potato/( yuan®hm~?)

FEH Investment

PN FfE

EILION

Trﬁi%ms ik Mkt HulE Labor Output e In:;iu LEU\
Potato seed Fertilizer Mulch/straw cost value 1neome

A 2700 1800 1800 6000 18440 6140 861(16.31% )
B 2700 1800 2100 6000 16673 4073 - 1206( - 22.85%)
C 2700 1800 1350 6000 17444 5594 315(5.97%)
D 2700 1800 1650 6000 14564 2414 -2865( -54.27%)
E 2700 1800 900 5250 17035 6385 1106(20.95% )
CK 2700 1800 0 4500 14279 5279 —

T E A 2014 4R SRR ERTA BN 0.7 J0-ke™ HHHL.

Note: Output by 2014, commodity potato price 0.7 yuan+kg™'.

3 e

AR X - 3K o M — R TR B 2REFK
PRI e 43 R A BRI AR K, 8 s - 13 4 T AR
AE RS2 Hh X R T A I P I R AR . M
JEEFIFRS AT 2 i A 3 ) b 3R w RS BOR B W] B
SR R AN g RS2 3 g 2 L6 R ]
BERER 205 B X = 5K A3 A AL i 98 B
fE0 ~ 100 em 12 13 &K &, R Sk 8=
16.5% , A T 02 A B Aoy 28 | 1 M6 00 28 4 3 S 2
I L 2B B[] J2 7 34 5 K B 7E 16.9% ~ 18.8%,
R A OK BN 0.4 ~ 2.3 AN E 4 A il
BRI O RS S e W, 2B R B AR A B ik
#0~80 em T2 HIENKE BB T DA E B
R TR ; R QAR Rk
SIS T 9 2 R R B AR R R K
Ko7 i W, 45 S 3 W, 7R IR R (i 1h S SR
TEJBERR B34, 97 KA AR A9 A K i, SCE HERE
B 8Em TR S U HR R S T R R
e B E N A 25 R B N R T A AR AR
LA IR IR o A AR T R, $R i o

PRES R A B H AR - i, IR B s i B
1, [ g 44 o A 7 40, i s Wl BT E AR RO X
SR FH Ml RS ANARS FF 2 5 AT DA 35 ok Eh 4% I 836 05
R R R, R s T SRR T
MR BT, e 1 Lh 4% 0 A K B ™ i R A
AR ] Baghour M0 5 o P L SR SN S 7
AT A 3 A A 2 R T, 5 ) D % S
ZERY AR RO 3% ] RE R i T i 7E
g IS 22 S AL R A [ 8 D PR3 Y o

2R S 20 A i) R B A 5K /N R Zn
Fe Mn . Cu & B2 W58 FP A5, 3t I 5 ARG AT
T AR AT /N RPRL TR Zn Fe \Mn, Cu 7 155 BE
AR 2 VR T IA A K o o T A S 5 TR A R )
S22 5 FE ARS8 R, A A R 1 A
BT Ch S BRSNS
FER ], BRI X D448 B YT ot JE Ry A A
FRE R B TIERP RN, & 5E
T DR B E T F s T ER T
BIM4EA R C o & AR 25 R Bon, AN R B
ALFREBR Fe & i ACHRHFIAE % R AR, Zn  Ga Al
Se S5 AR IR AT A [R) A B A i, A% 4k B
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BRAEEZR C &R ZEF AN RE A B AL U T
Py Jo LA ML 35 S B AR AR D, AT
T B AR Eh B T R A AR A AR A X
R P WA — B NG5 H 56458
AN ARTA], AT BEFE PR A AN [] dt Bl AS [ 3t DX A7 A
HEREARPET , S B B YU E SR Y I AR R KA
W 2 S

AAIEAT H AN [ B i P m] 4 v S 4%
ARG AT ORAR RO R BE , 8 g AR 4G R
SEE AR R EIR R Y H A [
PR, BB (E T A T ST AR R A 2 5
TEL TR 2B L, A A RO 2B A
PRI P22 5 55 AL I 5 2 DAY SO R T AR e
H, U DAL B A B A
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