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teE A HOGRERMNER, XERFE. FERKAT HBERY

FEE: A EMIS5 HINARM, KA R EE LR, TR EE ARG X, BB GEEC)F X EEA) 2K AR
B & 46 2.8, 15900 kg-hm™ (2356 7, N,). 450 kg-hm? (846 &, N)A20 kg-hm™ (R4 5, Ny) 34 KF, 64438, sF# K
AR, REHM. FE. BRAKAANAREFRATTHA. 4RAN: ABBARLETHRRGF LMD EEK, 2
FRIRZAERBARRFARER G, SHAERMAL, XBARARSERSTH EELE, KT ABRE, mAL
bRFEEFRALE. HTRERAME, AR —BBEZXT, REFLAHRESFTMERRA T O M L EE M, H
N>N>N,, TR gt ZCAZ N R AA ZHERK. AR —3#AKF T, 8@ ELEE NG LR BRI H AL
HEST . KRR RS EAE SR A TR,V 43.6%, T KA R 23R 578.5%, AN FE R &, CNLKZ,
—HZREFFRARE, RICRFF) A LEANUE)N I E 56 B2 0938 K&k, RGBT, Rk A A FHRFE
ZH6 7%, HANUES; mAERSGERANT, 256 R = ZEIR-E RAE A0.9%, {2ANUER1K36.9%. 4 L ATiE,
AR R(AN )L BT ERIEFRA K. = h b/l 69 F o 2 53R 3K RAUR 2E, TH A B AR T ZRRAIE L

8 —FF R RE ALK
KA FN; RREAR; T, KAAEEE

B tH AR AT R 5 N &S A S R,
KB IR A A R L Rt B it AL 5 ) PR B ¥ G ] R
O™ B 1) 20 35 I AR R W] R 82 kR i & B E
Wit A 2 S IR B S i 7 AR RN R 43 R
BRI VA B #E W (controlled alter-
native irrigation) & —Fi M VR A= BE D RE Y
IR BVHREWE 7%, Fokz o i R R AE 7K 43 i
B P= A2 AR S 5 D Ag, Rt N T4, e E
T BRSBTS B B, X R A T
DUSEAS [F] X SR AL AR RAZ B 2% — e BRI+
AR, BT 98D BR8] 4 500 i B ) e 2R R R
SIS B HEBE FH K &, 75 AT R AR R 7K g3 Al R
3R R (R EE1997) . % JRAE 2T 5 E R 2%
PR AT L9 15% 9 7K 2T A 51 = & 1) R B,
H8Em TR E R S B (R E2013).
Far A (2010) 0] 35 = B NI AL B - A2 %5 KRV E R
A5 7K37%~48%, AEVI7K 73 R 203 42 547 %~
82%, Hff7 L SIRs b I AE 75 b B s, e S
. ARZSHEMAEKTIDLFRERIGER, 2
P LA PR R BRIV K . HEAIN R A
BRI 18 3 DA S e rh 72 4 4 B 7R AR 5
T K G X TS, KRG IR KRR FE |
e 5 NERL) & 3 H & 58 F 2R (85155 1999) .

HERARTE(2010)0F 7t 45 K B, %2 vw 3 MR
KRB e TR AR, XNk E . 28 &
BAA R ER . BRE IR AT LA K o
18T AEAR AR KR, BG5S AE Y B P R (2R 2R
F5451994; A/NFREE2002). 1 0 B 55 S A
o AE AR R R I B S, A K EEE
Jiti FH 2 — MR AR AR 75 SR & 1 ) LA (Chen®52004) o
RICiE e &, & SE0REINE, [ S05 5%
TSR &L & 8 hn(FEMIZ52007). HOGIR ikt
7 R B N B RS 25 16 it A A 50 BB ) ) 2 4t
K, IR T KT IR BHIR M R (2R AR 75 56 2011), it
AR LR R AL DR M R KRS R 3R 75 4,
S I 5 L IR TR SRR O e & T B0 R,
7 i TSR (5K [ 21 552005) .

Vet R S A2 7= v, an T AT R I K B
WA LE AT e R AR I R, 32 s K R
JH 2850 26 RN 5 it ol DA B A 00 o A1 8 Tl 5 538 A 7 %of
TR PRI A 2 R 8% it 8¢ Ml 428 5% 255 i L 230 ) K e

ks 2016-04-14  {&E  2016-05-26
BE EXREREFESB1471918), WAL AREI R4
(ZR2013CMO008). Ll =44 e &5 RS HRIIH (J14LF06)
FLL AR A EE KB B AR BB T H
* JEIES (B-mail: gslgm@sdau.edu.cn).
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i) (7K Xk 2000) . A B4 ) K 28 AR N
& K B ACR 0 20817 (7 TN 22005,
6 252008), 5K K 7 FIEARL 2 Ta) 5 LR (AR & 55,
A8 7R A Hip 1R 4 FH L 328 80 DAZK AR AL < DAL
AK”HTE [, WIS s K R AR, Fe &
DL S i A BN X 9 )N(Cucumis sativus)
SEFEKFENL MR RAEY), & A K S A HEAEK I
HE, T4 SRR B RN 43 MR AL 52 31 7K A R R A 45
FAFRIFE AR K (FE 41452002, GuoZ52008), A8
5 30 VR B AR R NI A 45 4 1) IS P T 9 A VAL e i
JoHAREAE XS K o A7 U 3R R/ HaE,
P AR S AU I 3 A8 i R G S A KR B
ARG PR T ROK BRI R SR 45 R,
] 3R K BRI 2 BAEF, WA RIEK . TR &
HHAT SR AV, ST HORIE = o TR B & 1)
KA R AL R K .

MRS 7EE

1 RIS 58

I T20144E2 H B8 A 7E Ll AR ARk oK 22l 2
Seggul HOGIR = AT . 3 R (Cucumis sativus
L)an Aoy @355 ORERNE AT, KH
10 cmx10 e B FREE G 17, 2 H25 HIR M i 2F, 3 15
Hem, 7THIZHf . LEBME S &E: 217.7
mg kg, WA AR 33.3 mg-kg!, WA A&
96.3 mg-kg", HHLR & &: 34.8 g-kg”!, H A HEK &
40%, HIEAE: 1.17 g-em”. KIE— 151k R4 1
/KU KR PEEFIE . S (N AR

Y Qg

B, HA16 mm), 3 HEALS A Tk (E
P30 om, i k&2 L-h', W T{E £ /0.2 MPa.
2 R iEIt

IR R X T, EXFEZENER T, &
1% 4 ¥ #E (conventional drip irrigation, C)F173Z # i
JE (alternative drip irrigation, A) 27K F; X A&
oA, %900 kg-hm™ (LI i A, N,). 450
kg-hm™ (U2, N0 kg-hm™ (AN %, No) 347K
F, HEE3R, MALX A, H6MEEE: CNN
A8 230 E AN it S A B CON A A% G i R el e R AL 2
CN,Jy 1t G ik Vi 22 5 it 28U AL B 5 AN R 28 B HE A
Tt Z AR T AN, A B i E DRIt SR AR HE s AN
T2 00 T AL BE . 3 R 24T 3 1,
BI247 B 34T HE S, /MTEE30 em, KATEE120
cm, PR30 cm, A )3 VEE A 3 20 45 247 1R IR EE B
915 em, PRI EE PR B B 4RI AT I FE BS 9 10
cm (WIEFT7R). BN K 22 3~4 Fy B I 8 4
f/NX ERESOMR # R, NXTH#19.6 m® (8 mx1.2
m), FE/NX 2 B RS0 em ) 8k} g T LA 7K
HEMZ .

RS ISR 6 i B B P I 4 /K o Ak 3, 1321
BEREWE/K 43 BN H ) e KR K 1 65%, FRR N
FH 18] e K47 /K B 1190%, 4 77K & P 2 sz i 4k
PR 4> SRR B EAT HEAK, HEIK oK o] IR .
A 0 T VRE 1) 347 T VR A (R I F T T AT REZK AR 3,
2 3 i VRE D) S R T N R 0 ) R A AT B AT T, BRI
AR FREK I JAT I AR A, N IREZK U2 4T
TV 320 35 V787 T O P o R R, KIS BT
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Fig.1 Layout of different drip irrigation methods of cucumber under plastic film in solar greenhouse
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W BEKEIR AT Myp=rxpxhx0x(q,—q,)/mit5H
(ZE W 452005), Ay HIEZRE, K117 g-em™;
py EHERIE L, HU100%; oA KRR E, B
0.4 m; O H R FFKE, H40%; q,v g7 5l v 35
K3 RRAN 387K 73 N PR oA/ R 2R 8 R E
000.9. {58 iy F AEAELE IR 2= (NN46%), 43l F %
AN b B i SR R 1/ 3O R AR, R 192/3 43 A
VIAEH . &5 AR g5 R oe AEBE KRN -
3 MEMBSRE

DN 5 B8 A PR B0 ok v A0 25K, 4 A B YO
Mo PR ONZESEH B A K S0 S, BB R T
i MR IR BLAR, AR R RO T
WM. AR REUFER H T, DU RE A H O L
30 em (FEELTATIA)*25 em (W4T D) HIAREL £, BY
T7R40 om, T3EFZ R, (R K IR R, BIBR LT,
FFHC % WinRHIZOB A HEATAR 2R 73 BT (AR K
AR HREAAR, P ERARSRED, £
23R MRARTE IR TTCHEN E (24 42002).

-2 25 2 B 1 52, R FH 80% A i B i 121 72
h, $EEOR IR 24 4E(2002) 7712, FHUV-2248 43
FEEETF I E S Fa, MR ERDb. KA MRS
o fOLAHRP,). dIEAIKCOKE(C). R
LG BE(G) LA S 25 0 3 26 (T,) >R A3 485 X A X
(CIRAS-3; PP-Systems, 3£ [H) Tk F4-10:00i%
IS 3~4 F DhREm 3T « YEJHLED, PAR=1 000
pumol-m™-s™, CO#E=380 pmol-mol™. 7EE
& 2500 [F IS S FHEMS -2 784 3 1) 2 - 43 25 9% 64X
(LB 2 7)) 5E 2RS4, AFEPSITEL bR il
R (Dpgy) W IE NN PSII fe K& 172 4(F/
Fo)« JG&E R NPSILR RO 3% (F)/F,) ARG

R A I I S TR 1

WAV R ZBNPQ=(F,-F,VF, s o i FARERL
Z(ETR=0,5, xPARX0.84x0.5), It} %3 %30 min/5,
) FH 2 28 75 e R R 48 (FlourCam % 6 pliA% &
4, # 5 PSIAA]), K H Shulter=2, Super= 30,
Act2=50, Sensitivity=809ll & . I Z% 3 7%t Kk ST
() A2 AL R T B CCDAH A LA/ 3K o

TESE B, e DX IR, .y )53
AR B SUURE, AR 3 UK /N A 3 B AR — 2
() S5 25 AT S B 8, ZE TR T S, BT
BESS 5], W e H SR AE bR . VA TERE S ER
Fil Lt a0 58 s A PEER A& R S S e iR
G-25090 7€ ; AR 25 & 8k H SRR 2% & — ik
Mg 4E4E R CEH B RA2,6- A HE My bb vk g
(Z=44:2002).

/NIRRT BSE B R A I P 34T 1 H 5
B Ja BRI R KRR (WUE) N = &
(kg) 54 H HA A A /K B (m*) I L (Cabello %
2009). RNEA A FH R (ANUE) Jy 507 it JE &=
BRI Ve e &, # IR ANUE=(jifi % [X 7 &%
HE X 77 5 )/t 50 11 55 (Fageriafl1Baligar 2003).
4 YIRS RALIE

BRI HF34E, SR FHDPS %4 &b 4K
AT J7 22 53 M, AN TR Ab BE (] ) 2 B B R H
Duncani &t Z 7%, HExcelflSystat SigmaPloti}t
ITHAR G AE R

SEIEER

1 B BERANRLKS . EERRAEKE
Ed: Al
HIZR TR AT, MR AECNL AL BE B i, AN, AR PR

2R AR AR AR AR

Table 1 Effects of alternative drip irrigation and nitrogen fertilization on plant height, stem diameter and characteristics of

cucumber root growth

Yot Phim/em 25 /mm R em MR E 44/ mm M A em? MR 2% Wi Ji/ng-g'h?
CN, 452+19° 0.979+0.01" 1 414+5° 1.33+0.10° 787+33¢ 4 058+379° 33.62+2.68°
CN, 495421° 0.989+0.01° 1 523+4° 1.5240.17° 803+29¢ 50504226 47.58+2.45°
CN, 501+20° 0.995+0.01° 1 857+81° 1.96+0.11° 966+63° 6 094+149° 46.73+1.76°
AN, 35016 0.971£0.02° 1 890+155% 1.57+0.10° 1 157+80° 5918+116" 46.14+4.06°
AN, 370+14° 0.981+0.02 2 067+189° 2.724+0.17° 1208+72° 6 230+99" 78.414+4.65"
AN, 330+9¢ 0.973+0.01° 1 581+28° 2.47+0.08" 942+62° 4597+4° 67.39+5.89"
R EAE N TR, FISVECT G A F 2 R RN 3% 2 5(P<0.05). TR
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Ao 5 S0 VE A B AR v 1Y) A T S8 M bl 5 B i
Ab B 155 37.9%; 194 ol VO ek il 0 Ak B ) ok v~ A0
B R, 43 il E AN i 20 A B ST $4) 47 0 48 56 it 2 A R
A R T7.9%H14.1% .. ZEFH I 2 DLAN A B AR
R B, P G i A B ) ZER RSP S L AS
B = 1.3%, 2R KELE R R %0
FHIESHOA B3 m, HrP AN A3 1) 2 TR 2 (1)
F bR T AL T . AL G HE R, BETR
F 1945 T AE K 48 s B 2 i 2 0 3 n T 4 0 1T
TEWHE TN, W R S B p S, DAN b B
e TEF— A KE TR, NN, A2 1) 3 AR
R & DU KARAR I 22 B HEA B v TR e
WE, BB, NACER 5 AR . X HRE
N E, FE—EKF R, 288 WA 1R /)
BEm TSR, R —RER 70U, Y2 b
MG, BN E S B p S, AR DN &

2 REHEREXERLAM R EFERS
2.1 X HERAMEIMFEREENFI
20, ek Ra, HEERbMEIARY M &
B BT AR GUH E T S5 I A i = 1 38 i 3
MAEAE B e T, U2 5001 o PR & 35 3L
A BTHRE T, 3P A E R Sk a4 ED,
KRS P REETHED M AESEHE TS E
FEMERE11.2% 3.8%59.1%. [Al—Ji % /KT,
PP 7 SN AR BRI S R a i &P I ME
N &b 3P ) {E AN A B 7 25 48 43 1) 51 7. 8 % Al
1.4%; T2 Fb & =P RMEFRIAY M REEF
PIENZAEN, N ey, 70l EENGRING 57 13% 4.8%
7.8% 0.2%. FALHLA]H S Ra/bzE R RKEAN
B3, (HON AL E K T AN G, (£16%. 4
JE IR A g2 B T-ON AR ER (g 4 R a B 40 3 PR A,
HI 2R 3Kb 5 KA B 7 AN B3, T S8 T H

i EEIERTE A I8
2 AT HE B SN T I B (L R (R
Table 2 Effects of alternative drip irrigation and nitrogen fertilization on content of cucumber leaf pigment
Qb M- Fad m/mg g (FW) M4 EbE H/mg g (FW) i PR S R/mg g (FW) 4k zRakb
CN, 0.798+0.01° 0.189+0.01° 0.270+0.01° 4.197+0.23"
CN, 0.815+0.01¢ 0.227+0.03° 0.283+0.02° 3.651+0.54°
CN, 0.887+0.02° 0.230+0.01° 0.306£0.02" 3.872+0.11°
AN, 0.885+0.01° 0.2210.01" 0.299+0.01° 4.021+0.21*
AN, 0.968+0.01° 0.236+0.02" 0.331+0.02" 4.11140.34"
AN, 0.923+0.02° 0.212+0.01" 0.306+0.01° 4.345+0.17"

2.2 REHERAINRNMFSAZHREHAM
EF—W#EME T R, Py G THIRMHEALS
0 S it 2R 1 G o 4 K, A i E
B R R . BGEET, NS
A S BN N, BE38%F14.1%; 1% B
VER, NP B, 2l EENGRING, 52,9 % FH
13.9%. fEF—HE% & T, CNAHE)F LGl 2R
FL AN, AL B 15538%, 72 57 30 3, 1 P A vk 7 =X i
FH A ERIENFIN T 22 FARE. AN,
(AL S B LT ONLAL B, 77 i 18] COL K &
FART A BB . AL GEHE T 2818 R )
B LA B P YA = 15.8%, HER B3,
IXRATEAZ BT RAMT, B E RN, G E
Wb, AR TR AR K 4), P E AR R

2.3 REHERBNERMHERASHE KK
A

MFRATFR] RN, 5 3E BN PSIL Bk & F P24
(FJF EAL G BEA i 2w R m 7 g5 i
FEAZ B T R e 1 v S BRI a3 fE A
—%UKTF T, B WMEAAFAEN,. N 5
TAGHRE . CNIF/F, 5 EAGT % b7, X 0
A 235 3 YR A it 2 Ak B T 3 I I 3 B T 64
J63E MR ST SEBRGAE 2= 8% (F, F,") X PSTI)
BRI BT R (D) S FJF R H —
o ARV R R E(NPQ)TEAL G e N b
Jit 285 B D 8 0 PR AT, T A 52 5 ik A B R B
it R (I 2 e BEAR S TR e s . AL e
AR R NPQ 1~ 3548 5522 5 1 E AL 3 1) ~F 3548
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R3S HHETE R S | A SS B S U 5

Table 3 Effects of alternative drip irrigation and nitrogen fertilization on the parameters of cucumber leaf gas exchange

A b4 3% umol m ™ s™ AL T /umol m>-s™! Jii 6] COL %< J /umol -mol ™ ZE B H % /umol-m™-s”!
CN, 10.53+0.47° 499.67+10.97" 309.00+3.61° 9.94+0.24*
CN, 13.97£1.01° 482.67+10.97" 303.00+3.00" 9.48+0.83"
CN, 14.53+2.83" 505.67+36.25" 312.00+5.29" 10.73+0.43"
AN, 11.67£0.21% 467.33+41.95" 309.67+9.01° 7.58+0.47°
AN, 12.00+1.21% 488.33+24.58™ 303.67+9.71° 9.92+0.28"
AN, 10.53+0.25° 442.33+31.01° 285.67+8.50" 8.54+0.17°
Fed 2T HE I R B I By 5 S U R R

Table 4 Effects of alternative drip irrigation and nitrogen fertilization on fluorescence parameters of cucumber leaves
b3 F.JF, FIF, - NPQ ETR
CN, 0.805+0.003° 0.702+0.014° 0.603=0.009° 0.50+0.01° 205.08+3.01°
CN, 0.813+0.002° 0.7110.003" 0.614+0.006" 0.44+0.02" 208.60+2.02%
CN, 0.814+0.002" 0.718+0.007" 0.622+0.002" 0.42+0.01° 211.6140.63°
AN, 0.811+0.001° 0.709+0.005" 0.613+0.003* 0.45+0.01" 208.47+1.13"
AN, 0.818+0.002° 0.7240.003" 0.623+0.009" 0.40:£0.04° 212.03+3.13°
AN, 0.814+0.001* 0.707+£0.011% 0.609+0.009" 0.47+0.03" 206.92+3.15%

#3.3% . HL TR IHE A (ETR) BLCNAb B iR 1K
AN K3 5, BCN)13.4%.

M2 IRATAT LU, DLAN B F
o XFTFLMT, NG EK T 0B, ANIRZ
R F FIF,FRATTAT AT 50 2R G K PR B #20
JeETIIRE S, FUEAK, F e S, W2 R 71
T, RO RBOEEFIA R TEZ .

REdW R N S g AR AR 4. WE3

Hn] DL, A B T E it 00 1 R Ed A 5 ), B

H DLCNGFTAN, [ 5 25 T oAt Ab 3, 1T AN, A CN,

AL PR AR EAAE

3 RBHEREMHXERERN SR
B4 0] DUE H, 7ERAREEE 7 U F, 2R

SR () A TR 3 X I o it S 1 B A i 84

B2 5 5 i it 200 3 T e 4 R PO S P AN F, 5

Fig.2 Effects of alternative drip irrigation and nitrogen fertilization on chlorophyll fluorescence parameters (F,, F,,) of cucumber

leaves
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Fig.3 Effects of alternative drip irrigation and nitrogen fertilization on chlorophyll fluorescence parameters (F.,/F,,, NPQ, Rfd) of
cucumber leaves
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Fig.4 Effects of alternative drip irrigation and nitrogen fertilization on the quality of cucumber fruit

BT LA RN B FROR 7 R 2 (P<0.05).
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TE R — K b, A% G0 A B 1 51 S 0 R TR
BEERYE T MELE. RuhmgiERC
B I AR AN 2 BE 20 B G 0 5 A 2GR i,
MEMALR AR, XEEF TRMNES., %
B AR, SRS A R m A P A R R R
e B EE S THRAMEELE . AN R A%
PR B (R AT A PR S 3 T A AR, AN,
MR 4EE RCE Bl . BRIk, AR
B TR A5 T00 S B FR bR ) EU AR e vE & o
4 RBWERTNBARERLZEMKIFA
S

FELETVE T, Bl A i B 3G, 28I A
W, FFH KR AR &, TR AE B
TR XA . AN AT [ 3 T = 8 5
CN AR IR 2, (H 2 AN 3, A5E10.7%.  CNy IR
FER KT BB, R E S S E R A
B3, XRW, ERCN ™ E 1 FZEF 2 F N
JREEHIR D A8 T E AL BT 7K 43 ) FH AR (1)
RSP E AR L A% G E A B T I 1 78.5%, 4
TR R o] B2 AR PR AN 7 TG s — A2 R O A 5 T v
AR T FRVE K R 2L, FE /K R U AL SR (R 43.6%;
TR S e T RN &, EN, T,
A2 V0 VEE AL B %) R A A R P e A G E Ak
E16.1%; MAEN KPR, AL 50 HEAL FE Y ANUE
U AS B T E AL B 7 7% 0 AEAE GRS R, Ny
ANUE#IN, 5158.5%; 1M 7E 22 B i T, N, FANUE
EEN, 55225.5% .

O’
IR GRS R AR A R B A A 7 T3
e ) A, AR NE ORI A R T, L

R RK B R PRI ], oK IERE & /&

WASE = @ R A RORE . AT
SERRIL, 1R — iR, 38K HE K &= 1T DR
Nk E AR . R6h BRATTAT LAS A, 7
NACER T, S8 e K A RT3 TE R A K, H
CNAb 38 I 5 AR SR ABAREL A B W HE /D, X
BRI 2 AR TR A AK. ERERKT,
FleE AR T NS R AL A e TR
MR AR, T S e E AR R AR . R
K. RER. WA, R ARREES
AT DME NP FEAR AR R AR KRB FE AR . IR
015 WAL R, /KFER RILES S A HEMEEA
FKBAHEAFERREZES. A8 EEET,
BRREIK AT e BN T AR, TRl —K A AR,
it AR A e 2 25 pe m ARG, TR AU B K A e
AbER P R B H R A, AR T ARGE B . X E AR
W RIS 45 R — 8. 28 Bk 1 K = L AR G
BRIk T 43.6%, H 2543 DLAN, b 213 ) 2%
R AR br e, X R D B REK & DL R A b
HR DA 2 2 i 2 N & U SR A8 A
HEERHRAMATE AR, &5l
BRI % A IRE NN, K5 ia i &
FRAR T 2 B, H2 T R OFNAR 5 2R (2007) i
FLFR, 7 EREBEA R T R N SR
TR, MARMNEEEANmER SRS
BA K, MEUG MR 2GS HEESE1986),
S 20T PN B G A i R I O 5 R RN, B
KAFFOL AR, ARG REH, TF
WETMERSREEE R THESME, XL
% o e T KRB o ik B (R B R
BT R R RN . B AR it N AN D B K
AR NSRS RIS, HE2HREKFRE
K5 H A RN SRR DAL R AikiE

RO ST HE It SO0 B I R B 7K B R R 52
Table 6 Effects of alternative drip irrigation and nitrogen fertilization on cucumber fruit yield, WUE and ANUE

s PR /kg667Tm?  JRAEU/%%-667 m” B/ HKE/M KRR ke m®  HBIEAR SR BCE %
CN, 6 724+145° 36 060+481° 1864 4.6522 20.80-+0.4° -

CN, 6951+117% 36 778+263" 18942° 4.6522 21.5140.4° 50.51+8.7"

CN, 7011+105% 37 449+278™ 187+4™ 4.6522 21.69+0.3° 31.87+14.8™
AN, 6 799+50 37 241+120™ 18242° 2.6231 37.31+0.3" -

AN, 7 063+106° 37 4724447 188+3° 2.6231 38.76+0.6° 58.62+12.5°
AN, 6 962+92% 37 681+223° 18442 2.6231 38.19+0.5% 18.01+8.5°
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WA, K5 FEOG G E A B, KR EERAE
TR G E R, 2 CO,3E N H P (2 it iE 2
2000); T 4% B 17K 47 B B RE RS I I ARG, ]
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Effects of alternative drip irrigation and nitrogen fertilization on growth,
photosynthesis, yield, and water-nitrogen use efficiency of cucumbers in solar

greenhouse

LIU Xue-Na', LIU Bin-Bin’, CUI Qing-Qing', ZHANG Wen-Dong', LI Man', Al Xi-Zhen'"’, BI Huan-Gai'’, LI Qing-Ming"**>"
'College of Horticulture Science and Engineering, Shandong Agricultural University, “State Key Laboratory of Crop Biology,
’Scientific Observing and Experimental Station of Environment Controlled Agricultural Engineering in Huang-Huai-Hai Region,
Ministry of Agriculture, Tai’'an, Shandong 271018, China

Abstract: The purpose of this study was to reach a high-yield, good quality and high-efficiency water-nitrogen
system for cucumber in the solar greenhouse. ‘Jinyou No. 35’ cucumber was chosen as the test cultivar. The ex-
periment utilized the split-plot design with drip irrigation as main plots and nitrogen as subplots. The main plots
was drip irrigation (conventional drip irrigation and alternative drip irrigation), the subplots was nitrogen (expe-
riential nitrogen 900 kg-hm™; saving 50% nitrogen compared to experiential nitrogen 450 kg-hm™; no nitrogen
0 kg-hm™). So there were six treatments in total. The results showed that the alternative drip irrigation and ni-
trogen fertilization decreased significantly the plant height and stem diameter of cucumbers, but the root growth
characteristics and root activity were increased significantly. Compared to conventional drip irrigation, the al-
ternative drip irrigation improved the content of leaf pigment, and the transpiration rate (7,) was significantly
declined, but net photosynthetic rate (P,) was not difference. For the quality of cucumbers, the content of nitrate
under the same irrigation levels significantly added with the increasing of nitrogen, N,>N,>N,. However, the
content of VC and soluble sugar showed a trend of first increase and then decline. Under the same nitrogen lev-
els, the quality of cucumber fruit in the alternative drip irrigation treatment was better than that of the conven-
tional drip irrigation. Compared to conventional drip irrigation, the amount of irrigation water in the alternative
drip irrigation decreased by 43.6%, but the average of water use efficiency increased by 78.5%. About the yield,
the AN, was the first place, CN, was second, and there is no difference. The agronomy use efficiency of nitro-
gen (ANUE) declined with the increasing of nitrogen. Under the alternative drip irrigation, the low nitrogen
was better yield and ANUE. Under the conventional drip irrigation, we put the experiential nitrogen (N,), the
yield increased by 0.9% than CN, but the ANUE decreased by 36.9%. Therefore, the alternative drip irrigation
with 450 kg-hm™ can optimize coupling effect of water-nitrogen; improve water-nitrogen use efficiency signifi-
cantly, which can be used as a water-nitrogen management mode of solar greenhouse cucumber.

Key words: cucumber; alternative drip irrigation and nitrogen fertilization; yield; water-nitrogen use efficiency
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