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EKFFEEDHNAR, BERAHESMADENRARN T RERT R, £REZHA (1) MCAEH TR EH
HEKZERAGTEMERT R, BEMEFTH MCAENKRE EHUKTH SPADEH G THMAE AL E
BT CK(P<0.05), B Hs, FRAENIRE EH K SPAD H#H R34 MG>DG>JG>GA>CK, (2) A¥EA4
B MCAENLAZE T R A AE AL FEMAPAAZREYN G THMALE, HEEH T CK(P<0.05),
(B)MCAEWLAZWFHEFRLE, FRAEILFENHFREEMIRXTEHXRIN :MG> DG > JG> GA >
CK,MG 4 22 4 5] % DG.JG.GA #2 CK 3 F* 6.2% .18.3% .29.7% 77 43.1% , 4 %] 3 DG.JG.GA Fr CK # 4 7.3% .
22.5% 41.1%%1 65.6% , 3 4%t JG.GA 1 CK K 21.4% .30.2% %0 54.2% ,F KX R WE ., MEKE,FHHE
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Effects of different irrigation methods on growth and yield of
potato in the sandy area of Yulin

WANG Wen, ZHANG Xiong
( College of Life Science, Yulin University , Yulin, Shannxi 719000, China)

Abstract: In order to select the most effective irrigation method which was suitable for the sandy area of northern
Yulin, the effects of drip irrigation on the growth and yield of potato were studied under mulch (MG), drip irrigation
without mulch (DG), furrow irrigation (GA), alternate furrow irrigation (JG) and flood irrigation (CK). The results
showed that with the treatment of MG, the growth and development of potato were better than those with other irrigation
methods. During the whole growth period, the plant height, stem diameter and leaf SPAD value by the treatment of MG
were higher than those by other treatments, and were significantly higher than those in the CK (P <0.05). Except for
the seedling stage, effects on the growth indexes by all the treatments were significant in the order of MG > DG > JG > GA
> CK. Under the treatment of MG, the net photosynthetic rate, stomatal conductance and water use efficiency of potato
leaf were higher than those under the other treatments, and were significantly higher than those in the CK (P <0.05).
In addition, the effects on yield increase and income increase with the treatment of MG were prominent. The commodity
potato rates and plot yields resulted from different treatments were in the order of MG > DG > JG > GA > CK. Among
them, the yield by the treatment of MG was 6.2% , 18.3%, 29.7% and 43.1% higher than DG, JG, GA and CK,
respectively, and its income was 7.3% , 22.5% , 41.1% and 65.6% higher than DG, JG, GA and CK, respectively.
Furthermore, the amount of water used in the treatment of MG was 21.4% , 30.2% and 54.2% less than JG, GA and

CK, respectively, which had a remarkable effect on water saving. Overall, comparing with other irrigation methods, the
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drip irrigation under mulch is one of the most effective irrigation methods in the sandy area of northern Yulin.

Keywords: irrigation method; potato; growth; yield; sandy area of Yulin
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TG AT AR B B S TE X, #b AL A
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mm, 7 & 1 900 mm, 4 H BEEFEL 2 900 h, 4F 48 5T
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CRFH A =X Al 8 Sk (B BE 30 em, T 3k 0
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TEIVE A VHE RNV JHE )V R VR B A T R 11.11.8.7 IR
F16 UK, £ A0 PR HEWE 5 L2 1,

REE T 2014 48 5 H 25 HAER, LR 5 A o824
HF AR S PSS AE T, AR E 8 ~ 10 em, BN
66 750 # - hm 2, JIENETt IR & 120 kg hm ™2, R 4%
225 kg*hm ™2, HRERAR 225 kg hm ™2, {50 )5 76 Bk o B
ot REIA 3, FEMCEETE N 2 PRI K
BEVE KB AL 3 W, AL PEAF IR 50 kg hm =2, HoA b
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*Mulch film

Drip irrigation tape
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Fig.1 Sketch of drip irrigation
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Table 1 Irrigation amounts by the different irrigation methods

LUSEH i P25 PR TEM PR it
Treatments Seedling stage Tuber initiation stage Tuber swelling stage Starch accumulation stage Total

MG 381 381 762 571 2095

DG 381 381 762 571 2095

G 667 333 1000 667 2667

GA 857 429 857 857 3000

CK 762 762 1524 1524 4571

1.3.2 BA&MARIER e EEHIAERAN 1.4 HRGESSITSN

I RO &, A/ X BE I S 44 3 fk, SR OF
I (em) 5 2540 : BOEE 30 B b AL A B — ) L AR
S-S54, FRIERS = RO &, B /MK 3 0k, BOF-3
B (mm) ; 4R 2R & 4 R SPAD - 502 2 R AL
FEMER R i 7R R/ N X A3 i UK AR R 3 bR
FR BN FLE) 3 A T5/N I SPAD A, B — I il
E 3 AL, BOE AR M 9 SPAD i, 45
ANX 3 AR, AR A I AE 3 W, BOH M
1.3.3 k&t FeAME(Pr) BB HE R
(Tr) SALFHE (Gs) YT LI - 6400 {45 0640
FEASOURIN -0 S B0, RF R AE NG R 9:00—11:00 )
HEFE R ARG R 1) B TR0 5, /N X6 3 A I
53 AT, MR E E I 3 W, UL HME,
IR R AR (WUE) AR . WUE = Pr/Tr
1.3.4 ZE44F  PORE X EA/NX FEHLE 15 B
D5 PR ES S 8 BARR S T B SR AR T R
B /NK Ay BRI/ = 0, 7 S )
PR L =150 ¢ I B8 AR i i o

K F SPSS 19.0 Ze it 43 A48 6 i e Ficdl 461 7
AT R AL BN SE 115047, 3R LSD 2 (P < 0.05)
P2 8 AL, 38 ] Origin 8.5 B4R
2 HERGO
2.1 AAERAXNNTIRBEEREBHNXME

PR ZEHL A B SPAD {2 i 42 B A4 K
ARG FEEE bR 2 AT L, AN F W, MG Ab
FRAOKK R ZEMLAI F Y SPAD B35 T HAth AL 3,
HEFEST CK(P<0.05), BRETHISN, AR
PR ZEHLFI e SPAD {HE5R3 R MG > DG > JG >
GA> CK, 7EHZEIE UM, MG 1 DG Ab JH i bk & 3

S CK 4T 54.49% Fh 48.8% , H g i K, 3 H MG
F1 DG AL PR ZEHL /5148 CK 3411 36.3% F130.4% ,
B B K 5 TEBRZETE W0 AR Y, MG DG b B Y
SPAD B3 %5 CK 34 i1 52.0% .38. 6% F168.2% .
47.5% SEMER K . BLA, 76 B DG AL 3 b B 3
MG.JG Fl GA % 13.5% . 11.1% 1 12.0% , Z2HL 4
MG.JG Fl GA i 9.6.7.5% Fl 9. 6% ; SPAD {f %%
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Table 2 Effect of different irrigation methods on plant height, stem diameter and leaf SPAD of potato
HFH Growth period
}Eb? LI\IE Y S, s, e
Index Treatments é"ﬂ EH i}\'%%ﬂiﬁﬁ ﬂi%ﬂg{iﬁﬁ ﬁ/{:ﬁ }E;%EH ﬁk%ﬁ‘%ﬁ
Seedling Tuber initiation Tuber swelling Starch accumulation Mature
MG 21.20a 42.11a 55.46a 63.11a 68.41a
bREs DG 18.34b 40.57ab 52.49a 60.70ab 65.52ab
Plant height JG 20.62a 37.90b 49.01b 58.33be 62.98hc
/em GA 20.83a 33.59¢ 46.66b 56.72¢ 61.34c
CK 17.69b 27.27d 37.08¢ 43.61d 53.26d
MG 78.44a 115.11a 131.89a 154.67a 144 .33a
el DG 70.89b 110.11a 126.44ab 151.44ab 140.11ab
Stem diameter JG 76.67a 108.33a 121.56be 146.78ab 140.22ab
/mm GA 78.42a 100.89b 115.22¢ 142.22b 135.78b
CK 69.11b 84.44¢ 97.11d 128.89¢ 125.67¢
MG 36.68a 56.56a 50.34a 38.11a 27.37a
DG 32.44ab 52.02a 45.90ab 36.28a 23.99ab
SPAD fi
SPAD value JG 34.10ab 46.89a 44 .00be 35.87ab 21.96b
GA 33.72ab 45.87b 40.06¢ 32.37he 19.97he
CK 31.70b 37.00¢ 33.12d 30.66¢ 16.27¢

T : ISR [N R 7R b B i) 25 S ik B B 2K (P < 0.05), Tl

Note: Different small letters mean significant differences among treatments at P < 0.05 level and hereinafter.

ARWFFEH BN AL B AL AR KRB
BUR T HoAb AL 3, 5 HAESRZETE U , B8 T o Ak 34
P h S bR ZERLFN I Fr SPAD B B 2 5 . R
O R TR T RO TS S ) R e R VSR L
HE bk 2O A 5 SPAD MK TR &, 2
WFFERWT A L2 RE I HE AN HE SRR, BT TR
BEARBAR BT — T, 6 R e AR 5 1
IR 28 0 A HEA RS B HE R, PR B 47 1 38 4 B
J 3 53— T, AR P AL S X, MU T AR AT R
SIS 3 ] i M TG 2 A BB ) 2% 1 A A
TP AR A BT T TS B R
P NECRL R 2, 3, BT 37 Vo 1 MR A P R i
TE VA T AR 15% ~ 209%™, R,
T TGV T BT )T A AR R AR KK B VR
PIALE , NI S S E3R A KR E
2.2 AEEBRAXNDSREREGIERNEME

LG A (Pr) (R BUR (Tr) ML S
(Gs) Mt h A RE MR bR, 2 3 vl I,
BASEH MG AL Po (34 5 T HoAb AL B, 5F
HE CK 5 53.3% ~65.1%, 25 W% (P <0.05),
TEHLZER K3 MG 1 DG AL PR Po {H % CK 80
64.6% Fl1 52.8% , M E K. 7EH W] DG ALHLAY Pn
B4 MG JG 1 GA ik 25.1%,23.7% F1 23.4% ; [&

AN, CK AL A Tr {3 5 2% T HAb AR (P <
0.05) (5K 3). FEHZETE NN, MG ALY Tr {H3L
CK M4/ 35. 0% , 34 i fpe Ko 70 e 25 15 4K 309 R0 alg 24
191 DG Ab PRI ZE 1 S 3RS KT MG, HAB /T
MG ; TEE AT, MG ALY Gs {E 17 T Hofl b
HLOHBEST CK(P<0.05) (K 3), fEHEHK
B MG #1 DG ALY Gs fHES CK 30 47. 0% F0
41.3% , 3R K.

AR, DB EE W, BT ]
SR EAERRI R A RE ST . AHOCHIFTE e 52, B
e AT R AE I OB G e 1, H P Tr 1 Gs
{34 0 3 78 T R U E (P < 0.05)15-180, JLJH A
JE T TR B B K B R PRI, AT
LR R R e, it H A BEHLRE AL o A
IR SALS R RN
2.3 ARAERAXITDREZKSFI AR

- F K A R AR (WUE) , SO T 1EH K 23 18
FSTYIAEZE LR, BN EYAERKEE
FEMEE R, & 2 nAL AN E I, MG A
HY) WUE {52 T H b kb B, 4% CK &5 22.3% ~
42.5%, 58 (P<0.05), 3 HERE 4 MG 4
PRI WUEAE3 &3 & T JG 1 GA(P <0.05), &
AR E I (K ~ ), MG A3 Y
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WUE (% DG 5 4.9% ~9.8%, 2% M E (P <
0.05) o X2 FH 76 12 B HA 5T 37k 7 Ak L ) T 48 5
FCA R R MR HE = 5.3% ~ 7.7% , 1 25 1 3k
R T AR 4.0% . P, BT 3E 5 =X

R3 FREERAXNDREMARXGENNZE

Table 3 Effects of different irrigation methods on photosynthetic capacities of potato

A i 2R TR AR K A R RCR . B INANE
FER AN B T VEE A FHL ) T 4 SR R K 43 R R AS0R
L 5 b 5 5 R R R E R PR = 7.5% ~ 62.4% , 25 R
BT X ARG A A —

HE W Growth period

A BH s
Photosynthetic Treatments T3 Ye2ETE DESIS Ve LR A
parameters Seedling Tuber initiation Tuber swelling Starch accumulation Mature
MG 8.69a 20.57a 24.34a 22.04a 8.10a
DG 6.51b 17.43¢ 22.60b 20.98a 7.69a
Pn
o JG 8.53a 18.48b 21.42b 19.33b 7.04b
/(pmol-m~?+s7")
GA 8.50a 16.11d 16.74c 16.57¢ 6.69b
CK 5.67c 12.46¢ 14.79d 13.48d 5.12¢
MG 5.20b 6.21ab 7.27ab 6.43a 4.26ab
DG 4.37c 5.76b 7.32a 6.41a 4.43a
Tr
"L 16 5.41a 6.60a 7.24ab 6.11ab 4.32ab
/(mmol*m~2+s~1)
GA 5.37ab 5.57b 6.60bc 5.72b 3.97b
CK 4.28c 4.60c 6.29¢ 5.18¢c 3.31c
MG 0.57a 0.64a 0.69a 0.6la 0.50a
DG 0.45b 0.57b 0.66a 0.56b 0.45ab
G.
iz . JG 0.55a 0.56b 0.60b 0.54b 0.44b
/(mol*m™2+s~1)
GA 0.56a 0.52b 0.57b 0.54b 0.43b
CK 0.44c 0.44c¢ 0.47c 0.44c 0.35¢
4 ~
O MG N DG BJG K GA M cx
a
a . be
b
P d
_‘._o. 3F C ° T
=
Ep g . .
fi
=294
232t 2
;:,5{- t b ab ab ed B¢ g
X 5 ap
s c
=8
R
% 1r
0 1 L 1L 1
T3] Y228 B He 22 4 K A B 50 %Y ]
Seedling Tuber initiation Tuber swelling Starch accumulation Mature

2.4 AREBRAXSHREBEFEMYEHIZ M
P 4 A UL, BT T T A BT D 4% S R i

SR o AN [ Ak B ) T A% 2y I SR A

K MG > DG > JG > GA > CK, MG 4b 38 4 1 i 2%

4= W] Growth period

B2 ARERAXNDEEMN R KSF ARENIE

Fig.2 Effect of different irrigation methods on leaf water use efficiency of potato

4394 DG JG .GA Fl CK 55 4.8% .29.0% .40.9% Fll
68.2% , H/INX 7= & 43 8 DG JG. GA 1 CK &
6.2% .18.3% .29.7% M 43.1%, H. 5 GA 1 CK %
S E(P<0.05), ARG (GRS),#%
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H BT S S H5 M0k 1.0 J0-keg™ & I B i 1Y
N MG AEBE, DG R, CK A%, Hirh MG 4L 345 CK
AbFRAE N T 25 1 I 43 1% , 3 B K. B 2T v
B AT (A2 AR MBS Fh4E) AT ()
TR ) S8, AN [R) A 3 1 2l 25 2 B
MG > DG > JG > GA > CK, Hrp, B A H 4l g A e 22

R4 FRAEBRAXNDRESE

)k MG 4b# (35 935.7 J6), I DAY A CK 4k #f
(21 697.67G) . MG.DG.JG.GA AbBRAr 5] HE CK AR
At AN 14 238.1.11 798.4.7 630.2.3 769.9
JG, MG 43 %1% DG, JG, GA Fl CK UL 7. 3% .
22.5% \A41.1%H1 65.6% , K38 iR E e K (3£ 5) .

SEAL

Table 4  Effects of different irrigation methods on yields of potato

R AR PR E RS BALRR AR 2 T [HEGE &S AN
Qb F Tuber weight Big tuber Big tuber weight Commodity Plot
- Tuber numbers R
Ireatments lant per plant numbers per per plant rate yield
per pin /kg plant /kg /% /(kg*21m=2)
MG 16.93a 3.45a 7.67a 2.92a 84.73 109.80a
DG 14.40ab 2.96a 6.60a 2.40a 80.88 103 .42ab
IG 10.50b 2.40a 5.30a 1.57a 65.69 92.77abc
GA 13.13ab 2.20a 4.93a 1.32a 60.15 84.67hc
CK 13.07ab 2.08a 3.40a 1.05a 50.39 76.75¢
x5 TRAERAXTERINEFAFESN
Table 5 Effects of different irrigation methods on benefits of potato
A Input 7= Output
Ak REHNA M A HHBA SAA - s e
Treatment /(J6+hm™?) /(JG+hm~?) /(JG-hm~?) /(JG+hm=?) i_z /(JG+hm™?) /(JC+hm™~?)
. . . . . /(kg*hm~?) .
Agricultural input Irrigation input ~ Management input Total input Yield Income Net income
/(yuan*hm~2) /(yuan*hm™?) /(yuan*hm~2) /(yuan*hm~=?) 1e /(yuan*hm=2)  /(yuan*hm~2)
MG 11250 3600 1500 16350 52285.7 52285.7 35935.7
DG 10650 3600 1500 15750 49246.0 49246.0 33496.0
JG 11250 0 3600 14850 44177.8 44177.8 29327.8
GA 11250 0 3600 14850 40317.5 40317.5 25467.5
CK 11250 0 3600 14850 36547.6 36547.6 21697.6
A g KR WM BT - 48K 4, R 1T 7 8 i ik V8 2%
3 e SEER

1) JEETT V5 38 A 3R 1Y 5 48 B AE R A IR DL A
FHANGEME =0 A E W, BT A A
ERERRE ZEMLLA KT B SPAD fH 34 & T H A Ab B,
HEESTERHE(P<0.05)(F2), HAERRE,
TE T AR M HE S T AR R Rk e ML R R
SPAD B % B3 B VE WE 25 41 (MG JG A GA 2k 31 1%
3.8% ~13.5%(F2), XAIHEEH T S8 E N T
IR INAIHE A 1.67 ~3.14 mm-d~")US) FEMI Ak
UPIX, 1 1 58 MR 35 2% F T 1 1 990 R be 2 Mk 455
ZAFK 1.62°C ~ 4.62°C (DG, CK, MG, GA, JG AbH 1
0~ 25 em P-4 + 38R B 437914 : 13.40°C, 13.38°C,
18.00°C,15.96°C ,15.00°C ) , i A ) 7EE /7 =X F 0 ~
20 em FF3 LIS K 14.14% ~ 14.86% (/5 H
[R5 K B 60% ~ 65% ), TIEF K EE P, X RIHTE
TG AT, BRI SR B A

T, R RS i B B2 A A R R
%o

2) FET U VR A BRI S 0 A AR T K 4 R
FAECEE T A 7, B AEF W, BT
AL BB e A R AL S K Sy
FFHRCR S & T AL FEW 7 =X, IF H 83 & T8
(P<0.05) (3, 2), 7EAWFIE, 112 i i
FAET R MR GG RE 1 AR 3 R TR
T EREBE A5 (MG JG T GA AbFR) o 1 91 5% Hb %
HEALIREY) P (HAN Gs (H BB EHEE (MG L JG #1 GA
AEFIK 19.5% ~25.1% (3% 3) , - L& Hh i i b 2
() WUE {8 %3 51 $¢ MG JG 1 GA b H K 10.9% .
5.5%FN 5.8% (18] 2) , H i PRt i 00 3 A AR,
ER I RO G AR T O B B TG 1 A, 32 OB 5 e
TR CA Rk s tise 7132 SRR, 4S80
IR R R T R
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3) FBETT IRV Ah B T G P R RO B
BT 19 VR A 0 TR T SR PR T VR VA N b
6.2% \18.3% \29.7%F 43.1% , HLR T i E Ak 31y
Tl i SR A e YOI B R . AHOCTERHER , 58
T TRVE AL GEEE )y A B B R AN AT k2
D W2 K bR R A 55 3l A TS s AT A
Tit e 5 1 0 7 X0 309 L B AR
ER R BRI AT O LA R
THE AL P53 VA i TR R S P R VA N v
W 7.3% .22.5% 41.1% Fll 65.6% (F 5) , Hif =14
WA 2 . AT SR S, B 4% S AT T R L
FEHTETE - Y 77 5% ~ 20% , WG UR 7% ~ 11% , [t
8RB 25% ~ 47%, WUk 50% ~
144920210 5 i B SR 2 T A 25 B AR )
EARMREERIA S Fi), AR R BN,
TR HE AL T 53 ) LSS B VA TR AV R TE E T 2R
KPR 21.4% 30.29%F1 54.2% (1), T3 KRR
BRI T TV A 1 N SR K D,
MFZ LR/, PR L AERF)Z (0 ~ 20 em) 19 E K1
i, mHS K AR R MG RIS PR AR X T
A S K G L8 S A S Iy 1K 40%
~809% 2] AHIFFT R WbV X5 37 T Ak B
LR SR PR IAOR B3 HTOKRCR R H kS
HoA 4 FhHEE Ty A He, S22 X B 48 B AR e i
AR — R KREE = A, AR R, 3SR
7 T TR AL B 1 7 RS A 43 S 12 R VR 20, 9%
35.2% AH AR T T3 HE P b Y R sk 7 15, 5%
10.3% , ZEISCN B T {7 2 R 2 b 37 9 A0 3L 1) T e
18.4%FN12.4% (£ 4,3 5) , I HA B bR iAH#E 2 1L
TE 20 27 . 3% B Ao K B IR (32 1), R L, &2 8
B AV AR AR AR YD X 38 FH RIS A R T it — 2
WAL

2 % X #:
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