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Effects of different coverage cultivation and balanced fertilization on
yield and water use efficiency of potato in the dry-land

ZHANG Ping-liang'?, GUO Tian-wen'*?, LI Shu-tian®, LIU Xiao-wei'"*, ZENG Jun'+?
(1. Gansu Academy of Agricultural Sciences, Dryland Agriculture Institute, Lanzhou, Gansu 730070, China;
2. Key laboratory of High Efficiency Water Utilization in Dry Farming Region, Lanzhou, Gansu 730070, China;
3. Chinese Academy of Agricultural Sciences, Institute of Agricultural Resources and Regional Planning, Beijing 100081, China)

Abstract: Field trials were conducted to study the effects of different coverage cultivation and balanced fertilization
on yield and water use efficiency of dryland potato. The results showed that all-film covering ridge sowing cultivation was
favourable for the synthesis of carbohydrates of potato, resulting in increase in dry matter accumulation of potato. And
marked effect was detected for balanced fertilization of the N, P and K. Compared with exposed land cultivation, potato
yields of all-film covering ridge sowing cultivation and all-film covering sowing cultivation were increased by 43.4% ~
60.7% and 18.8% ~32.5% , and water use efficiency by 59.4% ~79.6% and 38.3% ~ 50.3% , respectively. In
the nutrient consumption of 210,105, 90 kg*hm ™% of N, P,0s and K,0 case, potato yield and water use efficiency of all-
film covering ridge sowing treatment were the highest. Collectively, balanced fertilization can significantly increase yield
and water use efficiency of potato in all-film covering ridge sowing cultivation.

Keywords: all-film covering ridge sowing cultivation; balanced fertilization; potato; yield; water use efficiency
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M 20 22 90 AR H RO , T 48 1 20 Z 4R
P TR B, VAR HON AR T SR Al
s BRI T 52 T R M X K T AR e ) N
PO~ 120 Mg T A4 T B o Rk R A 2 26
oo ARG A5 LA 25 AR A 0 Rt e X
AR R BOK S R RRCE R, OB
b DX EL B B R B K e RIOR 1 e A B i AR G A
K IHPCE N AC A, AR LAY w7 R
K T SO F B B R SCHE RIS Sl

LB ik

1.1 X5 MR

RIS A R VU 7 28 A X A1 45 48 R R R (B
£ '® : E104°35,N35°36") , T~ 2014 4F 4 A #i'E . WF5%E
XEE N A 1 8 i R T R T R SRR X,
HFEERUN L £ BN+ B S R
291932 ~ 2 520 m, T JLAFAE I RE RN o 415 mm 247,
A, ZE P T—9 =N H L AERE R
1531 mm, 0 ~ 200 cm )2 HHERF KA 1.26
g'cm_3o
1.2 RIEH R

R HIHE 2 (0 ~ 20 em) L EEFE4ARA I 1,

2014 4F 1—12 A R K SR IL 3R 2, 48 55 i Rl R
Bei 10 5, IE RS Al N IR R (N46% ) | 1o 5 IR 5
(P05 12% ~ 16% ) JASHT (K0 60% ) o

1.3 RWiZIt5H%

TR 15 T b ARy X Rt A KO AN T,
TR IR 4 K 25 2B % () A7 25 A (1) R
PR (F3)3 AR 4 B o 2846 Fh it 2 Rl e 22
BN AT 28, T 2B & 15 ~ 20 em, KZETE 70
em /NETE 40 em RLZE , FEH 120 em M R 4= 0 1T |
S B ARG Al T S 0 b oA ) o) A
5mAT— 1, R AT A B SR AR TE K28 B w7
FIAERN 2 17, MREEZ 4 33 em,/NB FARFIHE , 3 FH
FEA 49 500 Bk - hm 25 4R TOPERME DS 120
om MBI b AT 5, A AR RS I AR A 2 47,
TE R S48 58 2T 53 9N 70 em 40 cm, £ Fi i [A]
Fo BRSPS R B, oKL AT 70
em 40 cm, [A] FIRFAE Ty 2, [RISHER #E R R R E
B TR 5 2T B 5 AE (N ) —Na10Pios Koo «
A B 2T B AE (N, ) —N, 50 Pog Ko ANt AIE (N3 )—No Py K
3AHERE KA L2 AL 9 Kb FR (ULER 3) , BELIX 2
HEF 33/ N AR 63 mo BT P AR 31 S Al
—RPEREA

®1 LT EFSRA

Table 1  Soil nutrient status

. oM NH, -N NO;~ -N P K Ca Mg S Fe Cu 7n B
P Ngkg™) /(mgkg™)  /(mgrke™") /(mgkg™") /(mgkg™) /(mgke™) /(mgkg™") /(mgkg™") /(mgrkg™") /(mgkg™") /(mgrkg™") /(mgrkg™")
8.12 8.5 20 14.3 28.4 138 2012.7 131.7 20.5 10.7 1.6 1.5 1.14
£2 2014 5 1—12 ABFEKE/mm
Table 2 Precipitation from January to December in 2014
1A 2 H 34 4 5 5H 6 J 7H 8 H 9 1 10 11 A 12 1 it
January February March April May June July August  September  October ~ November  December Total
0 12.2 6.6 76.3 17.2 81.9 34.1 73.0 124.6 56.3 7.5 0 489.7
1.4 WEMBRAE FE

M E RIS HFFJZ (0 ~ 20 em) Al + A 38 4k 1
Jo M A A A T M A T A R
LR P o M R R A IS AR 0
~200 em 20 EHEEK R, TR RSO

Ty 5 A, RIVTE B % S 0 A5 A B 10
FR, HoB AR B W4 A0 B 3 BRA AR EEHF 0] 2 9, 76
105°CEE T AT 30 min J5, 76 70°CHHE Tt 2= 14E
&, IR B A e T,

ThABE R FH ] 0~ 200 em +J2 HHEK 3BT
E EANE SR ESEEN I DR BT
EEWIARIE] 0 ~ 200 em )2 (5 20 em SA— 2K B

KA FIAH (kg mm ™' - hm™?] = H44 @ 2L

i (kg hm =) /[ FE AT 66K & (mm) + 2 5 1 ERE
K3 (mm) — R = 6% 7K B (mm) ]

SEnl - AE A T B AO B 2= B b —n A
Y+ ERIAR IR 5230 % R A AST 20 Mkl e , <
RBERHE B H A O B2 B P 2R AR IR 4
XL 3 ORI
1.5 #ESH

SEIRAE R T DPS9. 50 GV RRER A EA T 4834y
Hro
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Table 3 Experimental treatments

TR AL R ANPEERG A 1Ak, DI fe IE i
AEAK A A RE BRI RN JE o W 8, (e it 1 Eh 4% b

F= &/ (kgrhm=?)

o TR

st (RS Nutrient fertilizer
Treatments - Coverage model . oo " F4 FELEIDEEM S FURRRMOMM/ (kg hm?)
205
N, P 210 105 % Table 4  Effect of different treatments on above-ground dry
N, All-film covering 150 9% 0 matter accumulation of potato
ridge sowing(F,) e - e
FiN; Be e 0 0 0 sz i 01 W BN k)
Treatments Seedling Florescence Expansion period ~— Harvest
BN S MR 210 105 90
BN, All-film covering 150 90 0 FiN; 681a 2040a 2782a 4884a
BN sowing(F,) 0 0 0 FiN, 487h 1414bc 1851bc 3896b
N 210 105 % FiN; 266¢d 818 d 1104d 3245bed
34N 7 7.
AT BN, 624ab 1784ab 1950ah 4370ab
k3N, Exposed land 150 920 0 EN
o F 379be 1779ab 1911ab 3482be
F5N; sowmb( F3) 0 0 0 . ¢ e
FN; 184d 1669b 1797be 2961cd
F3N; 136cde 1252¢ 1495bed 2984cd
2 ZER 5500 FyN, 128de 1091cd 1445bed  2921ed
F5N3 80e 864cd 1351cd 2792d

2.1 FRBEMEAXREENDEE EE45
FHRREEM T

1 4 AT, AS[) hb B G Th 48 24 A I
WA T AR B B R LA - by N AL B 44 8
RN Ty R R e e, BEm THEL
LNy A B AR, AEAH A  IE ZKF T, A W) 2 55
T 7 20 SR A A B T AR B A s e 1
Iy - N T B (Fy) > R 6 AR (Fy) >
PRH A (Fy) , e 4 IR 25 28405 5 44 SO0 T
Ay T T R B A A I T VA AR A
WA 9.6% ~ 11.9% 1 16.2% ~ 63.7% ., TEAHIA]
BRI 2R, A )it AR 7S %o 2 4% 5 L 35
Ty o AR 2R 1 52 W 44 3 B0 R < Noyo Pros Koo (N ) >
NisoPooKo(Ny) > NoPoKo(Ny) , 4= 5 55 22K Pl 251
TR AERCR TN SE H , He v 7E 4 IR 55 2B 4G Al e
J730F BN, A AEAL B E 44 O A b T3R5 T4
JiA R B RNy #OFRNy 2l B 25, 4% A

2.2 AABEMEAAREENIRERZER

Sap=A

FH 3 5 AT, A [A] A G 5 4% s 25 MR 1 5%
MR« By Ny AL o 8 B g S e R
Tl o S 2 e, S e T LB AR B FEAH [ AT 7K
MR ARV e A O S R U
FRIVRT ol S5 L 1) 5 e 189 3R Ry - 4 M o 289 () >
SR TR (Fy) > B (1), Horp 4 5 25 22 7%
(F)) THAR 21 A3 7 e T o T i S T A L ()
A3 BT 23.6% ~ 65.4%F123.7% ~96.3% . 1EAH
[i) 7 S PR 2, A [ i A A B8R X 2 4% 8 g /O
e w AR S E AR R BN : Nojo Pros Koo (N ) >

x5 DRERZHERSH

Table 5 Agronomic characters analysis of potato

LR

- . . AbFR REH %ﬁii Goods potato i h e %
50.5% ;T RB 5 AR R T ST, Ny AR e TiPers  Tuber weight U Goods potato
FuN, 1 EsNy 42 B0 25. 5% Fi1 47 6% ; 7 B Ho AT TN ey e
MR, Fs Ny AR AL BE 4% 2 T TR R FiN, 4.8 691 408 59.0
BN, BTN 6.8% o RS R S 55 25 1% il 4.6 665 3 o9
RS T D S0 A, T S N > > -
Hi 1A T AR A, Nyjo Pros Koo AL A0 I Px i - o o
B SRR — 7 T H T4 b T b A S5 R A R BN, 4o <0 s 0.0
BRI, v IE SRR R A (R VE b EN, - 5o 209 53
AR, AR T SR ERIARK 5 — e kA BN, 3.1 428 230 53.7
i ZERERIAR B TR R /N L8 R T BE RE A6 A 30055 4R F;Ns 3.0 358 163 45.5

FARFA M - K 28 % IR & 30K A3k
4 T B ROK 3K, R 28 E A A )

T PRI RAE SR T > 150 g B S it

Note: Goods potato weight refers to that more than 150 g.
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Ni5soPogKo(Ny) > NoPoKo (N3 ), Forft, 7 42 555 55 28 4%
(FO) 2R FiNy A FRES BN, ARy N, A0 31 Eh 44 8
B CE BRI R NN 3.9% F 16.7% , 15 & E
Ay HIBEAN 18.3% F1 27.5% . 45 H-FMH , 4 I 15 28
TR A ] 0 44 g 7 R R e R
i, NI ) T4 o B S 2 AR L, O HL
NaioP1os Koo it HE 7K S 2550CHR S o
2.3 AABEMEARAREENIREFTERE

T 28 Y RN

H1 % 6 AT, Fy Ny A3 ) 44 28 e 25 7= i 4l
fadn i, B (P <0.05) m FHE AR, 7448
NP AN [R50 T 44 S8 e 25 7 i A
SRR IS Y e BN - 4 R 35 2B 4% (F)) > it
B AR (Fy) > BRHCTPAE (F;) , S ERHAR LG, 25

*6 DREFBREAFUMMT
Table 6  Yield and benefit analysis of potato

i ZERE RN 4 R o 1A T S B W 2K 7 a4 ) 3
43.4% ~60.7% 1 18.8% ~ 32.5% , £l 25 43 W] 4%
F149.6% ~66.9%119.0% ~35.9% . {EAHRE 5
FIAR 5 2T, A ) i A Ak 2 %o 5 4% 28 e 25 7= R 25
s B9S2 M 240 R IR = N Pios Koo (N1 ) > NisoPog Ko
(Ny) > NoPoKo (N3 ), Hi A 75 42 4 55 28 4% () ) 7 =X
TLEN, b FyN, Al FyN; b #5448 3 e 25 77 1 43 )]
B 6. 1% M1 39.6% ., ks RFL, 257
Rk Xty TR 2 WA B ENE
K ANZE SRR, s T KSR KR Z (]
(R PIMRIRNE F B 2 e RERHE = S5 R B 2, 6 1 13
JINEL A e 2 e i RS AR RLES , Nyjo Pros Koo it AE
N RCR
2.4 AABEMEARAREIE DR ERKGHE

BokarF AR MR

e 7 R, 4 IR 25 2840 R 4 B 55 -1
T EL 85 K A3 R AR B B 3 TR, BN, &b

7o Yield 4l #5 Net income . _ . "
T (g B OBt s AR SR AR5
compare /(Yuan-hm~ compare .
o Fy/% o Fy/ % P55 59.4% ~79.6% 1 38.3% ~50.3% , HH F)N,
FN, 27354a 5.4 19980a 49.6 N, A BEAE RN, Ak #5  $2 5 59. 4% Al
N A 41.0% . AERIFRIA H 7T, AR IR G B 2
F/N 19599bed 52.7 15679bed 52.7 W % N
F‘N3 25010; o 18105d; s BRI G R AR A M 34 K Noyo Pros Koo (N )
21N abc . abc .
E -H- ééjz ]
EN,  21257he 2.5 15818bc 35.9 > NisoPooKo(No) > NoPoKo(Na) , Herh e 42 it 4
N . =} =
BN, 15244de 18.8 12195cde 19.0 (F) 77 2R, BNy B RNy ARy Ng A B0 531 B i
FN 19075ed — 13357cd — 4.4%F 28.3% . RS RFRY], 4 R 55 2B /G Fh
N HERE A5 A A5 S84 K A0 FLITVACR  BL N, A3
F53N; 12834e — 10267e — ,)—‘{&% Euaﬁ
Fx7 SEREKSF ARERMEAEFE
Table 7 Water use efficiency and water consumption of potato
fb g i ek WAk -1k [ K FEKH VIS D &
Treatment Soil water before sowing Soil water harvesting Precipitation Water consumption Water use efficiency
reatmen /mm /mm /mm /mm /(kg'mm’]'hmfz)
FiN; 405 418 385 372 73.5a
FiN, 405 423 385 366 70.4ab
FiN; 405 447 385 342 57.3cd
E,N 405 404 385 385 65.0bc
E,N, 405 429 385 361 58.9bed
F,N3 405 450 385 340 44 . 8de
FsN 405 376 385 414 46. 1cde
F5N, 405 381 385 409 39.2de
F5N3 405 393 385 396 32.4e

3 17 #®

AL YRR (R S M B ) 1l T MRS

i AR ARRICR , XoF Eh 3% S AR KA — E Y fie itk
VR (B TR RO 22 , FIKASREA 20
BEFM, FBAEHUS  EKE W 5 L RENS , A
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o535 &

REFT AN B SRR K HEVE D A KR, DT 5%
M) T b S T R B 7, RS RN 20 T R X
A= i — 2 kR

G TP 55 2B R AR R R AE A B R A KN
T2, /NETE 40 ~ 50 em, KZEFE 70 ~ 80 cm ZE
15~ 20 cm, #2288 J5 4= M T M R 55, SR G 7E K28
e T % 28 EL AR TR B 5 AT 1) — TR E RO AR S
AR HAZU T 5 K /N B2 4 T 8 55, T
BT R TR AR W T, 3 e B T S A
B KAL, FE 5T BN K BRI, 1 Bk A5 30 4 Hh s
FIFH , TR R R PR B2 1 3K o3 28 4 IR &
THEY A B IR B ARFEK S T ZEHE Tk
LR A, IR HE R T WK AR AP35 3
B Tioh, SRR AR ZE AR T S SR
WK, BB FI| T 22 i 28 N 33 524, LA T 3
BRI B T KAk W R T SRR IS R
ARBLR = L 35 i K o R RCRS A
WRFEEEE R . ARG R BN, 20 a5 2R
F A B AR KRR, S5 NP
K Pt AE , BRSO I, A R T4 & S
PE R RK 3 RIS Hov, 4 M5 o ZB 4 Pt
A A 5 55 A AR R ) 8 S P 2K 7 ) |3
H19.4% ~28.6%H143.4% ~ 60.7% ; /K53 F IR
AR 13.1% ~27.9% 1 59.4% ~719.6% ,iX 5
ST ISR ST 4 SR A — 8IS (H 7 S [ A T A 5
BIMHRA—, T RAELMRZEA F, FARAE N 5 22
fEo R, 74 TR e 415 mm (4R SR X, 42
7T 5 2B R R SC I TR 1 B Ak N AR R
WA, UL RAMAAT <10 mm DT /N E
REIK  FEAR ™ b, ST R A R AN S PN Y 294
PRI, BLR T 2B, A 2B HEHIAE 15 ~ 20
em AN IZBAR BE T T SR E A - ae 1, &
HE— 2425 SRR KT RN 4% 2 7= A e A
4 N zh

1) TEAER TR 415 mm B9 RAVE X, 2 0E 3%
ZERERIRE AR T % i KA A YR G, S
ST A TR B, S0 NP LK St
NERCR 2

2) TEAEY R A 415 mm B9 RAE X, S %
ZERERAE P] 0 5 HR o A R P i MK 2 A AR
BB TS B G N 43.4% ~ 60.7% , /K53 A
FHRCRARE 1 59.4% ~T79.6% , 0] W, , 4 [ 55 2845 %
B AR X E A S 7 K e ORI A RRGE AR

3) FEA A 55 ZERE AR 70T, N P,Os F K0
) R 4353 210,105.,90 kg* hm =2 (Fy N, 4b#),
LS B 2K P i FUK A3 R AR B 5, B8 RN AR 3
S EEEr 39.6% F1 28.3% , n] WL, 4= E 7 15 22 FE Fh
FE T ol T AR , K B S8 B AN B 2
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