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DRERHERANE=ERRNER, KRAPR
DHEE=AFEENALENL, RlEFRKK
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AU, R R E S R SRR
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B4, ZEfEMAE K R W A% H BB R ¥ /] a1
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1 MHE5TE%

1.1 e MR
HEMMFRAELANEREREHS
52'E,40°24'N), BREGE N VMK, B PhKE ah
FIEHH IR 484 mo KEEHEERSKR, FETER
EREEBRARK,ERBEXR. ZETLHRA
8C,AEWMEKR 353.4 mm, EEW 160 d £/, t
WERE L KBEE L, B PHERY TR EY .
0~20em T2 +IBAEL.S g/en’;0 ~20 em 2
ENEAERILS g/kg R E34.4 mg/kg . 2#0.6
g/keg R BE 8.7 mg/kg BB 69.0 mg/ke,pH 6.8,
REih+ERE AP E, WEEYIEX,
1.2 RABigit
DREIMTIRER[RMRTEE, BRERE
DHREHVRERFEHE, KRBT RERS
(P P ARG L ML, L ) BEMEE, &AT
HE(RAELD)  ZLENIRKART,ZKEZ. X

MAREBR0 (S5 mx6m), KAFEEE1.5m, K4
A/NXEEE | m, AHEERPT.
1.3 REHN

REEZRE, —ZITHER, 8MEER

47 ZETF 80 cm, ZH 20 om, BEBFT, THE
40 cm, BREE 25 om, EFH I HE 8 ~ 10 om, BFEE
64 003 7C/hm?, A4BFIZE[E] 4 T2 60 em, W IE 20 em,
FHA A, BHEF X AP, B 5 30 cmo B
A ERBRXYTMARKEMLE, REXEAN
(RE) PG BERRSS ) K(AL4F ) 1L BE 16 F & 43 3

ESWA -+ —H"ERMEXET MR MR &R X BRI (2006BAD15B02)

EEM T AR (1985—), B W) 4BKN BB RAE, EENELE BRI . E-mail:linyechun @ cau. edu. cn,
WALER SRR (1959—), B, B HIRA , 8% . E-mail: huyuegao @ cau. edu. cno
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3 12 m*/hm? 150 kg/hm? 200 kg/hm® #1 150 kg/hm®,
Heh 2/3 BRI Bt FEZE B it HE A, A BB
BREEEIE, RBTF 200845 A 13 B ,9
A3 B4%—Wik. BHHEESZ LEKEE~10cm
B&EN ERTARKANPIEABIBRAZER
AR EL 1 em EEHTIAEERN, RAREL

R AZRM, W0 LE 685N, 4 AR 30 ky/
ho’, BRHEESABHITHE—FHES, BHLR
BE 30 om, LT E 3 Vh, BEREEEEL
BRELAHE, HERERE 1.2 m, F0.012 mm,
HimEEEFKH,

%1 AR
Table 1 Design program

AEFE Treatments

# 3P4 Design programs

Py % 40 W5 , 7 K 1 4 20 cm 4L % E 2 ¥ — 20 kPa Unmulched with drip irrigation, and SMP of - 20 kPa
PJy % 3 N, K 1% 20 om AL B E B A Y - 25 kPa Unoulched with drip irrigation, and SMP of - 25 kPa
PJ, BT W, %6 3 20 om 4L %5E 2 # - 20 kPa Under MF with drip irrigation, and SMP of - 20 kPa
PJ, BT W, 706 1 3 20 om AE 2 K - 25 kPa Under MF with drip irrigation, and SMP of —25 kPa
Pl JEREPRK IR + BT W7, 9% £ 3 20 om AL 8 5E 2 S % - 20 kPa SAP & under MF with drip irrigation, and SMP of - 20 kPa
PJ, JEMPR KA + BETF 0, % £ 3 20 om AL SE B/ ¥ - 25 kPa SAP & under MF with drip irrigation, and SMP of - 25 kPa

1.4 BESIRAE*®

EBHEELEETEABEN (6 ATH)A
HHEWHA, B/ DEENAE =T, MACRAHEFE
WEHMNEBSRPIZPREER; HHBRER(6A
TH) 8RR 7TEHERVESHENRT, B8PIEE
R 158k, HAET 6 KB 10 B ARIFER
NEDHEFXAE, /PR ESHEZE 15 %, XA
ETSK:EHHRER, ASRER 7T HARERM
BUtAEA AN BR SR EEERE, BIOKERR
H1Sth, BITHBEKBR, ANETHRERER
BEFEPYMMALELRY, AAFFTEEIT
(SPADS2 RIH S EM, BR)AREKNET BHE
TR A SEEN SR, 8K ESEE 15 8,
EHilE s ME BMEN S KU BRENTHE,
RO A3 RB), BPRERELE 5 W EHR,
BRTBREZR THE; RN, BPAKERIES
10 BB HE TR,

BRREFEKEE LREBE KR, KEHKFT
FIEH AR REAT LR HLE KR, KRS
KOFRBARNE &M HEEHEARNE, 81
MNREMIEAKE . BREKFICRKRER, K
WHK BB Z R E R E A, By K AL E R
TR, RO AR KB LD X E R X
KZPEWHEKRE, —R2ZP,EPIXEREKE
ZHENAZHEDKEKE,

OHELYE E8—-LHENERNDEFE
EE—QAEH, FoABHBR, S8R EAKIE
RAETEBEHFTHEZH 20 cm b+ JEFH,H
BREXSREREZASLHEERER,

T RETEAIHREAK:
=-[12.6(h + ARL) - H]/10.2

Hb, v +WMEFRE (kPa);h HIABEABE
(mm); AR KB ERG, KBRPKBEELY
FE (mm), SKBHERBEK, O BN Ak = 0;
HABHIRSHE R E 2 (cm) + 20 cm(F 13638
RE).

™ & (kg/hm®) = BAHIER OB x TR
(%) x BN E (kg)/100

BB AR AR (kg/(mmhm?)) = THEHZE
7= & (kg/hm®)/#E ¥ 7K & (mm)

Bk F) AR R (kg/(mm-hm?)) = B HHRE ™
& (kg/hm®) /[ 7K & (mm) x 0.8]™)

HREE(%) = BHER(>508)/8FH x
100

BHSZEELHEEAHAN/PEADKRY
iR

JRIA B 45 R i Excel 2003 42, 32 F SAS V8.2
BOFEFNEBEERE(P<0.05),

2 ZRE54

2.1 SESEEHR

BEHSEWMNS A BEFBIE BREAEFHR
S ICRBEIMBEATIHREZESBRBEREK
BAA(RE1.82), A FHPASKBHELE
4.30C ~34.50CZ A, B HKB|E22 CEHF,H
EHEB>25CHREBRRE 234, BXTELFE
OREEAZNPRIME, SAI13E~983 8, KM
K43 d, BFEKE270.9 mm, ETHEHE 0.2 ~47.8
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Fig.1 Daily air temperature difference during the growing of potato
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Fig.2 Distribution of daily precipitation during the growing of potato

2.2 FALBOHEHHEE

SR AOAEFHEY,Bl6A 15 B KRE
RABEHEERTR, TEBELHERFRAESB
AHE, SABRSHAEHEREEER. HP
PJ, b B R B E, 35 94.91%; P,), AbEE B R
KZ, R 79.17%; Fofh & b 3 1 8 BB, 7B
50%, &7 E45H1(SAS V8.2,alpha=0.05) B7= (R
R2):PLAMP), AEEBREREE,PL.PJ.
PLAPL AEMNERAEE, FARSRLH
(P, F1 P))) 5 2 B4R 3 (P, T, P35 PoJ, 1 P,J,) )
ERBE. BRIV - KEHAEESBEAE LY
RE. REEMNNYPERS GEERIRERBHE,

MHEREMAH|RE AR, SREAERTRE

BASHLOBER BRESIEES, B, BiEED
RESBEAANTLREMNENHE MARRHELE
FBREHHE. Wang FTRER, FFBRT HEX

B ERERAE EEHEEREE, N FBEE N
B0,
2.3 AESAEBEEHAHSRENSR

EDREATHANARLBUETRKE
BHARHSEAMER(R3). EHEFNENR
(alpha = 0.05), IR M B AF AR B FLEE R,
2008 427 A 10 BRES R BR PJ, # P, A3 E
ERATEBEPL.PL.PLAPRLLBAXRAE
¥ REBAE(P), M P55 BEAE (P, P s
P, MPL)EAEREE;20084F 8 A3 BHELRE
SR P, M P, A BEERAEE, REEL
BEEBABERERBE,PL.PL S LWL L
BEEREE,

FARAFH A ERT R REATSENS
REV REBLBI{HETEN K HHEXHGER
ARERTEELE,
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£2 FRALEDRNHEE
Table 2 Rate of emergence under different treatments

B H Iems Py P

P.J; P,J; PJ, PJy

R Rate of emergence( % ) 94.91a

35.65¢

46.76¢ 79.17b 48.61c 41.67¢

E:ARAFSRAUEAERBE(P<0.05). TH.

Note: The different letter are significantly different (P <0.05). The same as below.

£3 FAAL4BRDHRREHAHERENSR
Table 3 Relative chlorophyll content of potato — leaf at canopy under different treatments

B3 Date(Y-M-d) PJ; PJ, PJ; Py PJ, PJ;
2008 - 07 - 10 45.82a 37.71b 39.1%b 46.01a 38.66b 37.4%
2008 - 08 - 03 40.15a 32.95¢ 37.81ab 39.87a 37.24ab 35.95be

2.4 AEALABOKREBERE
EHEDAERHZWN, AR HERE
OHESERE(RR4), BIESHERY (alpha
=0.05), R ERERESLBIRANNHFLEE
R 2008624 HUEERERN . CEREARA
M, RBERAE P AP, AERARE, FHL
B PP P), M P, ERUABE,BREEL
BEZBABLREE; SR RERFILE, k%5 BREL
HPLAP) RIEREE,SELHE P PJ P,
MPLERAEE. 2008571 BREERE
H.EEEEARVER, RBELLE P, AP, HE
RABE EBLHEP),.P).PL APLERRB

¥ ERSEAESSRAEEREE ; RRRER
dbE, A EEAERYARE. AHTR RIE
MERLABEDRERERREEARMNBFEESR,
HiTZ REX BREEFARNES, SLHE
BERBEHNERNBY . XTHRREEANRER
ABEH R EHERCEAEKNPAELK, B, 50
FRNARBLEEERFRBELLE, BXHESR
MELEEHABRMBAMA L. FEXBY, DREHE
BRERBHAKXKTHILEE, BEERARER
FaEEEEE SRR, FRLBENESRE
AR, HILFIERFRLLBEEEZREN,

24 FRLEDSHETEEE
Table 4 The width of canopy under different treatments

AM(Y-M-d) "R

Date Orientation Py PJ; PJs P,J; | 91 P.J;
REA(E-W) 39.1a 26.6b 26.2b 37.5 27.6b 28.5b
2008 - 06 - 24
#dL(S-N) 34.5a 25.3¢ 25.4c 32.9ab 2.1¢ 27.3be
HRE(E-W) 53.3a 38.2b 43.9ab 51.6a 42.4ab 44.3ab
2008 - 07 - 01
dL(s-N) 42.7a 36.4a 40.0a 42.1a 38.8a 40.1a

2.5 FRALEDREHRBUREER

F7A 23 B8, I RFALEENEHRN BB
R (AEB3E), B3N RE . REBRLHE
PLAP), BRENBHRARTHERLHE P,
PLPL, AMIPL, TH2 BE, &#4BEIXEXRR
HEBE. SAIHELBHEENEERETES
WER - ASELBSERAHEAGHEREE, ]
PRBHRLCHE P, 1 PJ, BREER, WEZE%R
ERABE., ZHELHE PP, M P), ZF A
RERABRE,=ZEHERTPLAE . BEZRE

o MM ARMARKNG PJ, o EFH L HE P
BEBE R,

F1A27 R, MAFRLAEEN EHNBEZE
HRE3IA), GRAWER - REBELE P, M
PRLBH#BEFZHRTERLE PJ, PSP, #
Ph. 8 A3 BEXMENEEREFEF AT,
REBARSERAERNEZHEERRE EH
SEP P FESH MWEZIEZMERR
BE ZHELEP PLPLAPL B AEER
HE=FRNZHXRFEE.
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Fig.3 The plant height and stem diameter under different treatments at different periods

REFRAN P DEERBRETZHHMAE,
ERGRBEREANTEAR -, RERLBELET
PR RZHBR FHEBELE, BEFSHELH
M#HHEEZZHEREH BN, SIRXMELHY
FETMHEERERABEZRABLE R, Btk
HEREZZIHSARKB LI TFRERLE, HEE
EEFHBOMHR AERE ERAER E 57 Z 85
E
2.6 BHRWUELERRTHERTYRER

9 H 3 B¥ikat, B/ KB S o, ok
EHWEALRENESRETHENHTERZITYE
TR, WRELR L HZIRER . FREXT KL
FREBRBFRHE, RS ELS, FREKRREIRYD
BEA,F105CTFAF 1 h, HEOCHEEE, B
IFYERE, RHRRETESHENLEDIER
TYRER . ERAES, FHBEREFEIWR
B, ARLBRRETFHERTYREREREE.
HWRARKARERGHESLEHEATERORETH#
B, P), TORSEE®N,PJ KZ,PL.PJ #
PL MY, TYRSERMBEAOLERN Pl ERIR
H.EKTRERAAMNSGHERETHERRE
R, i PR K R R iR B/ K TR AE IR &
REFR WEESRFRTRETYRE R RAR
HRERETYRERA LM,

2.7 TWMERBSEKR

FHELE 20 cmbZE B L REFEELRE
4, BEEHIBTRHERSTEA.PL 5 P, #E
MESFE P 5 P KEBELEEHRAEKT
e E R B A, MEHER KR E P, # P, AR
A —H, R6FIMT AT WAL NERF
o HRO6TR,REBAE P, 5 PJ, BEREK
FERSEHR TEELOHE, Kb P, AHSHEK

B3k 74.94 mm, FF R AL B R BREH ; RHER KA
B P, B KRB, L 37.76 mm, RULTTR,
B 1 PR K TP R 2 T 48 B A 7= P I MK SR
MR,

25 ERPFELEBRRTHERTORSRG &)
Table 5 Tuber dry & fresh weight and amount of dry matter
per S plants under different treatments at harvest time

Bk .23 FUHR
AbE EHE () ETH(g (%)
Treatments Fresh weight Dry weight Amount of
per plant per plant dry matter

PiJ; 441.1¢ 88.1c 20.0b
P) 275.5d 52.9d 19.2be
PJs 591.6b 112.7b 19.1be
P, 631.0ab 133.9a 21.2a
P 339.7d 63.2d 18.6¢
P.Jy 682.6a 131.9a 19.3be

2.8 DX R GRNERERAKRAE

Wkt , B/ANKIERGEL 10 kR ER T &K
NMEMEM SWERNE6, SLHEREREE
BERAEE BRBEAESRERLEEREFR
ERBE. PJ LEFRER, X 28 961.37
kg/hm? B BREHREFE PJ, LEEH 60%, L
TR P, MEFE R 28%, & EBEA SR E
RABE, MEKRAKEREGN PJ, £, FH
R HIK 449.86 kg/(mm-hm?), B KN PJ, 4b 2, {X
192.54 kg/ (mm-hm?®) o RBFHELHE S PJ, B P) B
ERMERKF AR SELHEP PLAPLE
BREOEBKFARE, KEBELEP BKA
FSEB R, N 106.91 kg/(hm® - mm), PJ, 2 E K
Z HMBELCEEKFAREEERTRERL
.
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Fig.4 Daily soil matric potential(SMP) diff

at 20 cm soil depth under different treatments

®6 HELBrFREASHANE
Table 6 Potato tuber yield and irrigation water & precipitation use efficiency under different treatments

. T T Kk B BB R A F R Wk R
Treatments Irrigation Irrigation volume  Precipitation Tuber yield IWUE PUE
frequency (mm) (mm) (kg/hm®) (kg/(mm-hm?) } (kg/(mm* bm?) ]
Py 13 74.94 270.9 28 961.37a 386.46ab 106.91a
PJ; 12 59.18 270.9 11 394.77¢ 192.54b 42.06¢
P 10 37.76 270.9 16 986.64bc 449.86a 62.70be
PJy 14 68.26 270.9 20 986.21ab 307.45ab 77.47ab
P 9 40.17 270.9 17 753.62be 441.96a 65.54bc
PJs 9 45.81 270.9 15 116.87be 329.99ab 55.80bc

Xf & /K IHE 10 Bk R ER R E RN I
RESEG, REFR>50 g WERIWHE,ITA
BAREENTE. SLBRRERNHREIRREH
BRRLET. RLABRRERSRELRE P,
LEHL HMLBEREANBERZRTBE,
BUEWS>150 g WREHERARE ;P AL
100 g< W< 150 g WERB L, Bk L% P, BB
RBBEFRERBEL ;50 g<sW<100 g FREH

B p), LEE L, &, HAAEN TXFLAE
ZIE;ER W<S0 g 898 e B 25 s IR T o i 4R K
Fe P, #0 PJ, EbBE HMLeE N ERER
ARE. AALREFLENDHFRER(W> 150
DEHAKR, MELBEERA(-25 kPa) B L]
R (-20 kPa) A EF B HH (100 g< W < 150
8o

%7 ELABFREAXZREMFHIANE(10 &)
Table 7 Tuber number and the rate of commercial potato at different grade per 10 plants under different treatments

AER  ASEK AEK L ARSRD R RK
gm Total Commercial Total Rate of Tuber number of different grade
Treatments weight tuber tuber commercial
(kg) umber number tuber (%) W > 150g 100g< W< 150g 50g< W < 100g W< 50g

P, 4778 *  36ab 50ab 72.33a 10a 8b 18ab 14b
Pk 4.97a 35ab 67ab 53.34b 8a 8b 19sb 32a
P, 5.51a 44ab 59ab 73.88a 8a 15a 20ab 15b
PyJy 4.13a 33b 45b 71.86a 7a 11ab 15b 13b
Pk 5.88a 482 T3a 66.37ab 9 12ab 268 258b
Pl 5.41a 42ab 584b 73.53a 9a 11ab 22ab 16b
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MRERAHNERRFEEEFRHER ERSM
R, XUERH THEREEFFREAN SEEE
A S B 57 T RO 1 ok AR 01

2) fEF— BT BRI PR K R 19
ABBENEBENLE, FEHHRPER ARER
BRI AR, HEKME L BEFTY -25
kPa THIGR KRR B A -20 kPa TR, BB R K
FERKERE—EBE LRI REKBOHA,

3) GREMER FBMKSAARREER
PR ERARKNORE R, EAR L%
EFRHT AR ERESRERAUEFHER
SECHEEEENAFDRELE ERARHAM
B 7K 5 BROK TP BE 4R 75 S5 40 2 7 4 JR 4 0 9 R K ) R
R,

AREXBREZRDER, R XL FET
AT HERME BEBEDXEBRHESIREE
KEBNPFHREENNERE K AFBRE,
EROgESENERHR. AREDRELESN
BEEERSEMERN BEEEE LI HHEHE
16 , 38 I bk EAGRIE B ) H 8 3R, 25 JRE M AR K 50 7
AT LU RO K B TR 2%, 3R N K R &
FHREBRBEENNERK, TS ALER
B R, 2 — 3 3 5 X JLF W K 7E B X
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surements in real time i

Effect of different water-saving practices on growth and water use of potato

LIN Ye-chun, HU Yue-gao, ZENG Zhao-hai
( College of Agronomy and Biotechnology , China Agricultural University, Beijing 100193, China)

Abstract: Potato ( Solanum tuberosum L.) is an important food crop in the north of China, and it is very sensitive

to water stress. Combination of plastic film, superabsorbent polymer (SAP) and drip irrigation system was made to study

growth and water use of potato under different soil matric potential (SMP). The results presented that the treatments
without mulching and SAP under different SMP at 20 cm soil depth had much higher rate of big-middle size tuber, com-
mercial tuber and IWUE; there were little significance on growth, yield and commercial attribute between the treatments

with mulching film under different SMP, but lower SMP may weaken the capability of water-saving of SAP. This research

presents planting potato with plastic film mulching should move up a date, and planting potato with SAP and drip irriga-

tion is a good way to saving water and increasing yield.

Keywords: soil matrix potential; drip irrigation; mulching film; superabsorbent polymer; WUE



