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HESHES S 642.2

BTR Bl i S 3 10 EZ R R Z —. Wil
SRR A0 BTN 7K G S O IR o B JTCAR A% 5 T4 3 » T
RRehEN . BREEE KGR BERBER, i 2
Vo B KR HEWE Oy U KRR 4 Dy T R 7
BRI RO BB o T AR 25 [0 77 T FR) B 5 462
D BRI SR e TR AR T BRI AR Y T 1 BT
TARFR AR S ()% R SRR AR A PR ™ B R I, 3
H7E AT A R BOMEAL BB DL T R R BB/ AR
T DA REERE TR, EREEY L,
T RGRD B FE AN [RIAR 2 1) % 26 1 A2 A A Tk, 38
FEHEDTR 30 cm KRR, A BRI 50 1 22 57
ABERRBCR . A K8 TR £ 25 [8] TR AT 5T
el S 2 B Lt 28 4 5 BT O ik 3 A s
B, WESE T ASRIAR 25 )0k 3 )RR 7K 7™ B BT R R f)
ey » SO B I AR T2 7K A FE K 1l BE 32 L B 4K 30
(5] i Ay BT 7K R BRAR A AR R

1 #RlEH*
1.1 5 A
T 2013 4F 3~7 AEEA X ET AL R HARE

FE—IEEB A 2458 (1985-), B AT HRIRAL, B LA X A FF R
FTEARERELEASA LKA, E-mail: liuxiandal 985 @
163. com.

EEEE FNA61), B TREHRA KB, AL ERNFLAY
EPPREZAEFHREEE LEHNL T/, Email: yyliming@
hebau. edu, cn.
ESTR:BRAAMT (LM ERALE F 8RB (GY-
HY201306039) 5 B £ A # B ATk CR L) AAF % R % % #8550 B
(201303133-1-3) 3 7 b B A4 4+ X F 8y B (11220701D-3)
Y H#3:2013—12—10
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FBERIE AR RS X H R E N, ik H
HIRELK 70 m, BHEH 6 m, BHF 3.5 m, i+
BHZE(0~40 cm) + IR LR B HLR & &
19. 33 g/kg & A 1. 21 g/kg BfEA 80. 27 mg/kg L
#1229, 71 g/kg HERHE 115. 90 mg/kg.
L2 R5sk

PERE K 5 Fh R (Cucumam mativum L) “H 48 5%
E”,F 201341 H 31 HX&EEFM,3 H 15 HEMH,7 A
9 HyuBk, FEAEATREME (FEAT 80 cm, 4T 40 cm) Fiid,
BRFE & 33 cm,
L3 Rk

PRI RIENL X L1521, LSRR FRAR 431 4 MK
I BB 3 B B R 7E T T 10.20,30,40 cm b TE K
0~10,0~20,0~30.0~40 cm 4 FIR 1 25 8] , /2 4b B
43312 810,820,830, S40, 3 LA H #LFPAE Ay %) R (CKD , 3
5, B 3 RER., DMXEFN 14.4 m’ (3
ANERIERE 6 17, 3R IBEMEIARE N 1.2 mX 4 m), BRMAG A
A RERELGE—A G, 57215 1, 40 B R
[F] B A ] Ach 60 i) PR 50 e (59 38 RL AT B 25 B 1k 7K AR
%, RIEHEEEEFEM. RASHE IS,
3G E AR R ERIRFE R KE,

A EKEMBMHER BREKERN
17. 99 mm/667m’ , FF 4 4b 38 J5 CK il S40 ¥ K 73R
725, S30,520,S10 b BEAR YK EE CK 2 15%,30% 45 % )
K& B35 15. 29,12, 59.9. 89 mm/667m’ , 4% &b H
FEK B AR HE PR 2/6 1 851 H 7K 43 S AL $8 S 5 E
e K BAER] TR K W R REK B 70 Y0 3047 DevE
KF BRI AENEBEREE" . B
7K B K HE KB a] W3 1,
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Table 1 Trrigation date and amount of each irrigation
-4 7K B ] 667 m® JEAKE
Growth Irrigation date 667 m? irrigation amount/mm
period /R.H s10 $20 S30 S40 CK
3. 15 sEHEK 15. 705 15. 705 15. 705 15. 705 15. 705
3.20 LBk 26. 985 26. 985 26. 985 26. 985 26. 985
4.5 Bk 26. 985 26. 985 26. 985 26. 985 26. 985
4. 20 17.99 17.99 17.99 17.99 17.99
4,28 17.99 17.99 17.99 17.99 17.99
5.5 17. 99 17. 99 17. 99 17. 99 17. 99
U 5.10 17. 99 17. 99 17. 99 17. 99 17. 99
Early fruit
5.16 FFiRab 9. 89 12.59 15. 29 17.99 17.99
stage
5. 20 9. 89 — — — —
5.21 — 12. 59 15. 29 17. 99 17. 99
5. 24 9. 89 — — — —
5.25 — 15. 29 15. 29 17. 99 17. 99
5.27 9. 89 — — — —
5.31 9. 89 12. 59 15. 29 17. 99 17. 99
6.3 9. 89 — — — —
6.4 — 12.59 — — —
6.5 — — 15. 29 17.99 17.99
LA 6.6 9. 89 — — — —
Full fruit
6.9 — 12. 59 — — —
stage
6.12 9. 89 — — — —
6. 13 - 12.59 15. 29 17.99 17.99
6.16 9. 89 — — — —
6.17 — 12. 59 — — —
6. 19 9. 89 15. 29 17.99 17.99
6. 23 9. 89 12.59 — — —
6. 24 — — 15. 29 17.99 17.99
6.27 9. 89 — — — —
6. 28 — 12.59 15. 29 17.99 17.99
AHRH 6. 30 9. 89 — — — —
Late fruit
7.2 — 12. 59 15. 29 17. 99 17. 99
stage
7.3 9. 89 — — — —
7.6 9. 89 12. 59 15. 29 17. 99 17. 99
it Total 289.985  295.415  309.825  339.525 339.525

L4 TENE

L4 1 KoHIE & arEEal K0 r I E Ra s
IK 53 BRI RE B ZE A e e S AT AN RS B B 7K 5
RBOREBRHAGFRIZR) . A AL BN [A) 2 OAR 4 25 (8] #8 K
BRI 5E < SR P B4 S S (FDR ) % & Ak 3 + 8 55
KEAHAATHEI . WREM & 10 em Oy 1ANRE B, B 0~

10,10~20,20~30,30~40,50~60,90~100 cm, 3k
i 5 B, S PR [] — b s AN [R) R BE A 4 338 350 v 5 oK 2
FE o TEBUINA S I 46 I , 4% 4b 3845 5] 76 FE R i A0
VSRR 24 h BRI E LA KE,FH PR 2/6 54t
AL W 28 TR B , B 0O E AT YR e
2 6 ANARFZ AR 125 [ MK 43 Bl . B0 & SR
BUi& 3 K REME. BI5E 1 g sl & (8
AR MITESR: 120° 220 3 K.
L4.2 gFrEaOmillzE SMAKR/NXE 2 17
EE N8, TR AR 667 m? 7= & B W B &%
R,
L 4.3 KPR &ITTRENITE  KaFH
BER(WUEIHE AKX . WUEY=Y/1, HH,Y. L%~
B (kg/667m”) , 1. 7K B (mm) G BV 25 + 38 o G SRtk
KATE) . TTHREE = £ A3 7™ & (kg/667m’) /X FR 1)
7= (kg/667m’)
L5 BdEsHr

RIS EHE S A Microsoft Excel 1 DPS v 7. 05 fRGe i+
AEHAT AT, FFAE 0. 05 BEKF EH2EF W&
2 HRESW
2.1 FAIERFRAF IR 425 8] B SRR LA
2.1.1 1T BEAR £ 25 0] H B KAEK B R smk
R OFE 2 ATLUE W FERRE] S10 4h#AR + 25 R fY H
BRFEKEN 2.90 mm, | F T EFHRERAG, R
i T 4278 25 AR 7 2 BT AR 123 6] B9 K 43S #E B A
MEMERZE I, S10 &b 3 10 om R 4 25 6] iY ST Bk R R
100% ., S20 4bFEMR + 25 ] H 2R K HEEK BB R A
4. 40 mm,EF 0~10 cm R £ 25 |8 THER R K 56.14%,
10~20 cm AR + 25 [ BTHR R 43.86%0., S30 4bFE4 2
YOMR - 23 6] B Bk % 43 9] Ky 36. 30%6, 38. 53%.,25.17%,
S40 &b B £ 2 K BT Bk R 4 B A 36.42%. 28.30%
20.19%.15.09% ., £ 4b#A KH] H | K#EKLL CK K
B RN CK AT gE A T KB le. PRI 4b 3
0~20 cm JZ KK HFE/K & TTEL R S10,S20,S30,S40,
CK 53l 100%.100% .74. 83% .64. 72% .65. 48 %, Hp

61

=] S2a 1=| = A
x2 AER T = EXFH A H & A FKERF N
Table 2 Effect of different soil-root space on maximum daily water consumption in the early fruit period
S10 S20 S30 S40 CK
B
OV ik Fek ik Tk Fek ik Tk Fek ik Tk AR R
Jem Water consumption Contribution Water consumption Contribution Water consumption Contribution Water consumption Contribution Water consumption Contribution
/mm rate/ % /mm rate/ % /mm rate/ % /mm rate/ % /mm rate/ %
0~10 2.90 100 2.47 56. 14 1.63 36. 30 1.93 36. 42 2.30 39.12
10~20 — — 1. 93 43. 86 1.73 38.53 1. 50 28. 30 1.55 26. 36
20~30 - - - — 1.13 25.17 1.07 20. 19 1.10 18.71
30~40 - - - — — — 0. 80 15.09 0. 60 10. 20
50~60 - - - — — — — - 0.33 5.61
A 2. 90 4. 40 4.49 5. 30 5. 88
Total
47
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Fifi 5 AR 1 23 18] (1 38 K, 44 A0 B 0~20 em J2 IR 57wk Rk
/N B FTERFRATE 65. 48 % L) |, 75 B ZE W) TN BH A& b 3R
0~20 cm R +-25 (0] g FEFEKZ

2. 1.2 JEINBIAFRZE KRR HFEAKRER R H TR
MFE 3 AT LIEH, A Ab R K H AR BB E 4 7 iR
N, ARG I 2 8 77 A 1 R A= B AE < 3T 3 1Y B
B, R B R B B, P R K B K. AL
CK #/K %, BN H B#67K £ 8] 10. 50 mm, 5 CK
FHLE B S10 4b, B AL B4 ZRITLL 10~20 cm JZIK
FKBENRZ, S20 4b38 0~10 cm Tk #E 2 46.00%,

1 10~20 cm F) 5T R N2 54. 00% ., S30 4b P42
W) T3 Bk R 40 31 Ry 35. 04%6,45. 26%6,19. 70%, S40 4b
A2 VK B TTRR R ) 43 51 A 37.01%6,43.97%6.12. 47 %
6.55% . XFHEACJZR I TTHR R 4051 37. 81%6.33.62%
17.14%.9.81%.1.62%., £ 4b3 0~20 cm S10,S20,
$30,540, CK 4R + 45 [|] 57 #k 2 43 51 24 100%, 100%
80. 30%6.80. 98%.71. 43% . #AbEE 0~30 cm S10,S20,
S30.540, CK 4R =+ 75 [|] 5% Bk 3R 4 51 24 100%.,100%
100%.93. 45%.88.57% . PN 76 86 N B I 0~30 cm
HIAR T2 R i FEFEKZ .

=] S2a 1=| = A
*3 AERLZ=EX BN HREXFEAKENF Y
Table 3 Effect of different soil-root space on maximum daily water consumption in the full fruit period
S10 S20 S30 S40 CK
B
VS Tk Fk it HiRE kR Tk kR Tk Pk IR Tk
Jem Water consumption Contribution Water consumption Contribution Water consumption Contribution Water consumption Contribution Water consumption Contribution
/mm rate/ % /mm rate/ % /mm rate/ % /mm rate/ % /mm rate/ %
0~10 5. 60 100 3. 80 46. 00 3.20 35. 04 3. 56 37.01 3.97 37.81
10~20 — — 4. 46 54.00 4.13 45. 26 4,23 43.97 3.53 33.62
20~30 — — — — 1. 80 19.70 1. 20 12. 47 1. 80 17. 14
30~40 — — — — — — 0. 63 6. 55 1.03 9. 81
50~60 — — — — — — — — 0.17 1.62
Bt 5. 60 8. 26 9.13 9. 62 10. 50
Total

2.1.3 KRINARRBEREKHFEKELTHRE NIFE
4 AT AE S AC B AR N H B R FEK S &Y/ F CK,
FAEIEH R RFEK BB E R -2 B2 E
FHE#, S10 A ¥R K HFE/K S &2 4. 27 mm, BIRJK
1 S10 43 H i K ZE B &4 4. 27 mm, SI10 4h3 0~
10 e 425 6] i TR %R 2 100%, S20 4L FE 0~10 cm
MR 425 ] TR 2 48.26%,10~20 cm IR FTTEAE 2
51.74%, S30 AbFE 0~10 cm R 25 [A] ) TTRR R 44. 67%,
10~20 cm AR £ 23 8] FEdk 32 34. 90%,20~30 cm AR+

20~30.30~40 cm AR 1+ 25 8] 57 #k R 4 51 K 39.13%.
22.75%.21.74%6.16. 38%%, S30 Fl S40 AbFHAR 4 23 6] F
HREE b 3T PR, X AT BB FRJE T F iR R
MR — K, KBEZEFETIH FRRERKD
FEXTE D TAE P28 6 2 SR AR R 5 il i B2 K
43 BT UL EERAR L s RK i 2 g i A A . CK &3
5 S30.40 HF F#LAE,H CK B A FRIZRRH K 7E 1
B EERE LSRRG B RK SR B
B2, T sTERE ) R AR KRR .

23 [a] f TR R W Ky 20. 43% ., S40 40 FH 0~10,10~20,

= Sa =
F4 ARER T = EXRIE B R AFEAKERF N
Table 4 Effect of different soil-root space on maximum daily water consumption in the late fruit period
S10 S20 S30 $40 CK
B
L HEKR Tt Rkt Tkt Fk L Tkt Fk L Tt AR TR
Jem Water consumption Contribution Water consumption Contribution Water consumption Contribution Water consumption Contribution Water consumption Contribution
/mm rate/ % /mm rate/ % /mm rate/ % /mm rate/ % /mm rate/ %
0~10 4,27 100 2.77 48. 26 2.47 44, 67 2.70 39.13 3.07 32.56
10~20 — — 2.97 51.74 1.93 34. 90 1.57 22.75 3.19 33.83
20~30 — — — — 1.13 20. 43 1. 50 21.74 2.23 23. 65
30~40 - - - — — — 1.13 16. 38 0. 67 7.10
50~60 — — — — — — — — 0.27 2. 86
i 427 5.74 5.53 6. 90 9.43
Total

HELERARE, BB B2 — 2
b, B RE 5 BR 2 B 3, e Bt B 2 3 i, 40,
S30.520.S10 £ kb 7 =B B ik 2R 43 1) S CK f 98. 06% .
96.99%.96. 41%.88. 07 %, S40 AbFR 7K 23 FH AR AR

2.2 R[FIALEEXS BN 8 7K 3 R0 B 7™ B BTk
R

MR 5 ATLAE R I 2 A AL 2R i - B IR T
CK, il CK =&AL S10 4b¥ 2 57 B, HEA i 5 CK
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F CK, bt CK FE T 1. 48% ., S30 AbFH f7K 43 F1 FH AL
t CK &, =& L CK Ry T 3.01%, H= Bk FER
AN 2, S20 Ab 3 A K 43 B R O IO, 1A #
24.59 kg/mm, Fl CK #H Lb, S20 4b P 3 /K & W >
42. 4216 mm,{Hr= B CK J& /> 3.59% , F1 CK 4
FFEAKAFERARE, HAKSFHAMEL CK & H
10.37% ., S10 AbHKAF AR E & T CK,H= & H K
F CK,f1 CK M th 2 57 8 3 , 7= B SR G, Rk L MHE.
FRYEAK S B TEFE S B DT, 3K 20 em DL B4R £
A RBRES CKEZRABEN &,

x5 AELEMNER==HFME

Table 5 The effect of different treatments on yield of cucumber

667 m? JKS}FI R TR

2
e 667 m? #E/KE 667 m? =i

667 m? water 667 m? yield 667 m?use efficiency of  Contribution
Treatment .

consumption/ mm /kg irrigation water/kg + mm—!  rate/ %
CK 336. 3316 7 492. 6300a 22.28 100. 00
S40 334. 7117 7 347.5610a 21.95 98. 06
S30 307. 5090 7 267. 3356ab 23.63 96. 99
S20 293. 9100 7 223.7953ab 24.59 96. 41
S10 286. 5540 6 598. 5750b 23.03 88. 07

HAR/NEFHRRIL 0.05 257 BEKE, TR,

Note: Different small letters mean difference at 0.05 significant level, the same

below.
2.3 N[RIALEE B R AR I

ME6ATLIEH, £4H5 CK AR CH &,
AIBHEERERIARE., S0 0 TRMMGEEER
CEHEN CK Y 91. 95%, AT MMl & B IR S & o
B CK B T 8.30%.11. 86 % , 1 & 4 i & & [t CK
FHET 3.58%., S30 AbH T, BN A K CH &
B S R HRESTE A CK & T 20.93%.
16.59% 3. 89 % , 1M 2& H i & &AL Ry CK # 72.91%, 1K
P EEFKF, S20 4bBE T ENALEE R C 58U
CK iy 94. 10% , AT v MR & 8 CK 19 97. 82% ,{H [FI A
AL & & Ik CK & 2.53%, S10 4b3E T, # N1 4k
HEECEHEEI CKIEET 1L 41%, /T & & 1k CK
i 2.62% MR A B2 CK 9 85. 1300, R H L & &
2% CK i 80.94%, S20 5 S10 RS MREL & &35 B
EEF, B E/KERMN CK L LR AREE,

x6 ARALENERRRKNEN

Table 6 The effect of different treatments on quality of cucumber

- B CER TIAMREAR WRESE JBARSE AR
Vitamin C content Soluble sugar Nitrate content Protein content ~Water
Treatment

/mg « kg™! content /%  /mg e+ kg1 /mge g1 content/%
40 224. 58a 2.10a 67. 71ab 3.097a 0. 975a
S30 295. 39a 2.67a 79. 81a 2.180c 0.976a
S20 229. 84a 2. 24a 78.77a 2. 360bc 0.981a
S10 216. 39a 2. 35a 65. 40b 2. 420abc 0. 970a
CK 244. 25a 2. 29a 76. 82ab 2. 990ab 0.979a

3 ititE%RR
H ot = 8N #E K B 70 2 42 WA FE K R4 AT

DLIE I 5N FE /K 58 B 7E 2 AR 01 28 A AR kAT
Mo ANIRIZK A BRX B R T KB R M N K, AN FE 7 7K
& EAER, BNFKEEAZI S IFFEAPBIN,
BB S5 UMDY iR 56 15 21 [FIAR 1Y
SER &AL FREE T YR I 78BS H B KABK & 5
2, HUCGRAR N, UGV RS . BEEA T HE= bk
ARKASNA BN A GEE 2R KNGS, Fd
9 H SR B 7K 43 Ak R B TFE K IR A K. SR A
VR R A S 7K ) 2B A B 2 5 T A ) A AR 23 [l fif
M2 B R KR LR AR RIEFEREREK , I H A
NETEREBK B R M RAKHZE R, Hixide HEeE
FH (B30 47, Bt A 7™ Hh AR YE S B, PR I 36 17 T 5 3
JIAS A B 3] B 3 A T K i ST KO R T U B 3
FOME K TR BE , D Bt i S B A P 1R R 798 =

BB TR 425 0] X 7 i 7 = 1 52 i 15 4 3
SYBREREAR T Feh 7= B iRt 15 2 R RE Y 45
B HERZEATE S10,S20,S30,S40 F 7= 8 FTHk R 451
HAH] CK 7= 8 1Y 88.07%.96. 41%.96. 99%.98. 06 %,
Bk S10 Ab341, HB B 2 AL 3™ B KT 22 3R 8. 3, S20
AbFE B HIEAIR T S30,S40, #E7K & 4351 He S30,S40 ¥
AT 4.42%6.12.19% , S40 AbFEAS T & T AE AR A CK A
Hb2E AN 83, 3B 40 cm (1) 2 RHA I 2 b B X B4
T it AR AR N B R

Sa K E R B TR, R FRZE 20 om
MR 23 8], 76 6 2 3 AR K 9 [R] B REAIR T 7K 2 T #E
FPRRECRIAE] 96.41%, 1 CK ML =B 2E R AR
=, AR K R FHRCR L CK #2581 10. 33%,

S 30k

(1] B4t HRRESAEARKEIM. GRE IR R,
1997.273-274.
(2] FURRBL, ZRanil , S, 55, MEK B AR 2 A AR 5 R e 3 I | i R
rysg [T, b7 E 2, 2010(15) :114-117.
(3] B, UG, FLAEA , 4. KR K BT B bR = %R H K S
ARSI AR LT, 5K HE 38, 2012(1) - 22-24.
(4] ARHaPe. BT MW A (R K 0 3 AR K S = R B ().
[E# 3 ,2010(21) :51-54.
[5] Guo S H,Kong D J,Zhang G P. Effects of different irrigation amounts
on water consumption and water use efficiency of greenhouse cucumber[]J].
Agricultural Science and Technology ,2010,11(9-10) ; 217-220.
[6] BOMETT. MK R IR 2 A R BB 26 2 B AR K b o B 7= &L 1 2 i
(70, bl B4 ,2011,15(9) - 30-33.
(7] HE, Phmdk, AR, 4. M7 Rt H ORiR % 8K R A4 #1K
44y Ee s (. J6 05 25, 2010(15) : 110-113.
(8] JAgksk, it , T, 4. AN B 2o RN B RA K =2 &
KA PR MR LT ] e 23R, 2012(3) : 76-80.
(9] Zksci, fhl, HE, % EHMEN HRRERRAERKEETRTY
BRAR R i ma BLLT . o A 258 2, 2007,23(5) : 467-470.
[10] PhAmeE, T4 AR, 0 5230, 26 MEHESR R %) H Y68 2 R K 40 AL
AL P ERL R %23 ,2012,17(1) :93-98.
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KW R EF WG EREZE EYAK S T8GR T
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B B TR T H B S 800 & B FE7E B9 BURE R 25 B R 2R
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Study on Different Root-Soil Space on Contribution Rate of Cucumber Growth

LIU Jun-bo"?,LI Ming' ,FAN Feng-cui"? , LI Zhi-hong® ,SUN Ya-jie' ,SHI Yu-fang’

(1. College of Horticulture, Agricultural University of Hebei, Baoding, Hebei 071001; 2. Agricultural Information and Economic Research

Institute, Hebei Academy of Agriculture and Forestry Sciences,Shijiazhuang, Hebei 050051)

Abstract; Taking ‘Shiji Lvbao’ cucumber as material, by separating plastic cloth interlayer on root,the effect of different

root-soil space on water consumption and yield contribution rate were studied with the production of conventionally

grown as CK. The results showed that from the fruiting period,each treatment at different growth stages,the regularity

of maximum daily water consumption were consistent,the regularity was less water consumption in the early fruit stage,

the most exuberant water consumption in the full fruit stage,and showed a decline in the late fruit stage. Compared with

the CK,the contribution rate of yield was less than 100%§ ,and it showed some regularity that the more soil-root growing

space the higher contribution rate to yield,the yield contribute rate of S40 up to 98. 06 %. The highest water use efficiency

was S20 and higher 10. 33% than CK,at the same time water consumption less than CK,but production only slightly

lower than CK and no significant difference in yield.

Key words ; cucumber ; root-soil space;yield contribution rate;water consumption
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