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B RN B8R 5 1 40 00 A 1.903.78 . 99.41, 988.00 .
3893.41, 576.93. 205.31, 53.32, 48.65. 11.34,
10.73 #1 0.85 mg/kg, A ML BT &% & 185.42 g/kg,
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SERETAREEAS N, AREEAEAYHAE 4 100 em x 20 em x
16em (K x %8 x &), BARIEENFME 3 k.

TR0 15 Lo A O e R R R A B
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S NFE R T AERI . S5 R . 45 5L 8 A
PR 4 EEEE, RS AL PRBEHR S BRI, AR
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e FT I JE AHI R EE HE TR R TT R  ( E
M (P<0.05), T6 AbFRE AN i HAA R KE, 7E
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e (Cem) 254 (mm ) M (em®)
15d 25d 35d 15d 25d 35d 15d 25d 35d
LR 9.101" 104507 16.0717 3.164 2.021 0.679 18932 16538  16.061"
LA = 7.032" 22.34™ 0.993 0.094 3.808 0.323 7.034" 14.496™ 5.724"
FET LR < JE A i S 1.158 3.799 4.567" 0.479 0.996 0.714 6.844" 4556 3.297
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MNE 40T, B AR AR A A5 A B TR
PR BRI R S THERTIA T6 (48R
R EFE (19061 mg/#k ) 35 & T HALEE, 25
AT T6 AYER 2 EAUE (142823 mg/tk ) i, Mi4h
FUBIN T3 B R R B = T HAMAN L, RS RE
R 8 Y34 200 K R R I B T =
B, FEFIEFT AL, FEERIH T RT3 1 K 3
SR (5517 F1 13512 mg/bk ) @ K T T4 1 T6;
BRALHATL, T2 M T3 A 2 K 2R B & (287034,
2 897.75 Fi13 629.72 mg/#k ) 43 5l i 3 = T T4, TS A
T6 (2 103.18. 2 161.34 F12 719.74 mg/¥k )., Ht Al %0,
ANTRIBE AT o X T AR K R R B 52
BEAE B I HESE TSR (L, FEAERTI RS, S L
AR B Ay b T AR 1 (0 A RO T M R DA AR B, M
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®2 ERMEERERFEHSEXNELNN, P, KEIRRENFTESW (FIE)

N 28 (mg/tk)

P 2 (mg/tk) K 2 (mg/kk)

PR SRR AR el SERATH SRRV el A 45AUR
FE AL 337327 992647 407317 29.1707 767947 395717 36.5297  101.417 36.381"
e A B 15.823™ 3.085 26.645" 44.598™ 6.631° 33.099" 33.699" 1.864 118.873"
AN E < St 5.272° 1.225 2.480 6.748" 8.395™ 1.343 3.188 2222 0.525
4000 a =3 ERMHNEREREENSENERFESFAENF
~ 3500~ b =t (FE)
£ 3000, b b : — — —
> = SES N A PRI [ES
~ 2500~ e 0Tl LR ALY 212.503" 250.867" 1957.689"
18 : T2 e o . .
2 2000~ . SR e 9.154 98.173 282.503
A BT3 g e
g 1500 514 TR A i
< 1000 x BT 19.350" 25.804" 7.290"
BT5
500 2T6
— =N 3 /
5 , 23 A EUN R, M, SRR
SR MFE AT LA, SRS R T A R

EEM

4 BERH#EERERFEENSEXNELR
FREABERERERRENFI

224 FEFFRSFHRE

LS AT %0, 3 Fhoo 2 Y 3 i R 4 A R 1
I 0 A R T A 7 A A G n SR A R R AL B
Z T E. TEA AT F, T3AT6 M N, P, KA
FH % mn, 4 9k 35.18% F129.61% . 56.59% Fil
56.54% . 56.36% F153.35%, H. T3 BINF] H &
BEET T6, MNEITLIEH, BRSNS E
X P ALK FH 52 bl 2 2 (P<0.01), X N ]
FHR G 2% (P<0.05), &5 HE Ry &8 & & 528
HEAERX TN, Po KRR A W2 5%
( P<0.01 ),

B 5 ERHtNERERFSEENEEXERFSF AR
TE: FMOTRAR FHFIREBR2E R B3 (P<0.05),
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JEE T B TCRLAR ™ 1 A W S 3552 ) ( P<0.01 ), HLPR
H A EAE I Bk P B R (P<0.05 ), Hi#k
4FTHD, T3 ALEREARR R (3 44317 g/bk ) BE S
THANAEE, fE—E BN, Bl S PEL A
Wrst 2, i o (7 o) o I P 4 7 i 88 2% 44
K, T2 BJEARRFE B HE T1 82 T 11.04%, T3 H T2
(R BARR = R TR T 43.96%; TS M FARR = HE HE T4 42
& 1 15.90%, T6 Lk TS Bk ™ mE4em 1T 19.20%.
P IR P2, S 7 e R S A 4 L v X e T B
PR A R E R (P<0.01), B RR-E
ZWHE L AR R (P<0.05), XA TN
TR 9 L H b s i bk e A i K AL

®4 ERHMEERERFZENSEXNEN~ERZT

e LR/ TFHRE R
(e/fk) (g/1) (AR
T1 2153.86 £ 60.57cd 178.18 £9.82a 11d
T2 2391.74+37.56c 183.12+6.51a 13cd
T3 3443.17+151.51a 189.73+9.00a 17+ 1la
T4 202629 £63.32d  179.40 £ 2.61a 11d
T5 234847 +64.79c 188.68 1339 13 lc
T6 2799.47 +152.57h 186.40+£2.99a 15+ 1b
MRS F
FE LN 57.335" 0.682 51.083"
FE AR 11.148" 0.029 2.083
FETASBIEE < 5.326° 0.143 3.583
FEIT LN

e BAELL OFME + FRERT R FIAVEEE G ARG FREE
INZESE (P<0.05), * FREFWE (P<0.05), * FR2EFH
¥ (P<0.01), Fll,
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2.4 AN[R) AL B BTt JoT (4 5 ]

MR 5 AT, LA e B IR S ] s R AR
. iR CL B 2 SRR A A8 2 & 2 52 b
W2 (P<0.01) 5 FEBTASHE e B i IR 24k 4
R C. AR, AR, AIRS EA
FRm (P<0.05); —EHNEMgEERC, IHEE
LR NG PR Eh B /1 WS I AR e B 2 M B2 HAE
(P<0.01 ), FEFALN &) B TR ST s R . 4
AR C RIS 2 BE IR 5 B R A N IR R B R A

I, ELBE R AS A ] — 20 s BB, T3 1 T6 Ab#E I
IRHE TR P T HLALP A ER, T3l T6 3T ST
WIEE A (0,165 F10.142 me/g ) o2& T HAh
PR, BB R 9 LF, T3 ATy O
MBS A AR & i (5.91% 1 1 836.06 mg/kg ) B3
BT T6 AbFE, ST T 18.46% Rl 23.43%; H
T3 BRIk (67.68 mg/kg) AR T T6 MM
W Eh fr it (81.27 mg/kg )o T3 (AT HLER FIf MR 4L 75

LRI AR B R34k T R ALK RN OK

x5 ERHNERERFENSEYENRRAIT

e Al #er: % C CINCSRY i W JEORE =R =g 8 HHLIR IE17EeN
(mg/g) (mg/100g ) (%) (%) (mg/kg ) (%) (mg/kg)
T1 0.082+0.005hc 1449 +0.74d  593+0.17a  2.64+0.03ab 1566.10+2645h 1.04+0.02b 8521 +1.20a
T2 0.070 £ 0.004c 1796+ 1.09c  4.93+0.09b 243+0.09b 1287.96+62.34de 127+0.0la 76.73 +2.46a
T3 0.165+0.008a 19.81 +0.57bc  591+0.32a 271+0.03a 1836.06+59.51a 1.12+0.10b 67.68 = 1.47h
T4 0.051+0.006c 1212+ 1454  5.45+0.25ab 2.56+0.05ab 1188.70+64.38c  1.05+0.02b 78.86 % 1.00a
T5 0.106 +0.022b  21.91+0.09ab  4.97+0.32b  2.50+0.10ab 1366.49 +3590cd 1.06 +0.01b 60.67 + 5.93b
T6 0.142+40.009a  24.14+0.6la  4.99+0.05b  2.64+0.10ab 148757 +34.01bc 1.00+0.04b 81.27 +1.69a
W E VR F
L 35.548" 53.944" 5.613" 4325 26.547" 3.928 11.0217
FE AR B 0.535 7.655° 6.096 0.225 28.474” 7.667" 1.598
BB B > FE R i 5.667" 9.285" 2.299 0.671 13.285" 2514 14.062”

25 EINAK., P,
BN

FIRTEIE WIE] T ZbFRAY A K Fehr T Hh 4
SRR, ARRRE ZEHLL BN R0 B R
AL FEAH FAF AR 22 5N BB B TR O e ==y i,
T3 b 34 I 2 T A A5 AL 3 A T3 B IR 52T
VPR . SRR RN g 2 R 1 i 5 T6 ALFRAH L
T EES, HAEAR CHRARRRER & 5K
T T6 b3 JET P K FIIFR T3 Al T TLhl 25 5.

R 0 5 T 5

DRLEEHE LT 0o B — AR AN [R) A B A B TR TP
PRI (1) =X (6) XEIER, =i, Wi
FIEE IR 3 ARG T8 5 VAN AR e 4
TERALEE, 136 6 AT, T3 AbFRERNMLE AT ik
o HARFTALN B 2 A A0 BEHER BT 38 o Tk
JRPER AR B, FEEETIEN R 5 H0 9 LI, M
TR A2 5 P R T LT T 0 20 em ARIGAOALBE,
A LN 25 4 i oy e v IR A M T i
IREZSHRPRERTT, 48 BRI ZR 520

£6 TMERERESSATNER

S T S T A
B OEH o I HE R R WS 4

T1 0.0120 0.0514 0.0170 0.0029 0.0006 0.0092 0.0025 0.0049 0.0035 0.0007 0.0064 0.0131 0.0128 0.0116 0.1485 5
™ 0.0133 0.0439 0.0211 0.0024 0.0005 0.0076 0.0020 0.0056 0.0045 0.0007 0.0086 0.0181 0.0155 0.0127 0.1565 4
T3 0.0192 0.1033 0.0233 0.0029 0.0006 0.0108 0.0023 0.0063 0.0042 0.0007 0.0082 0.0221 0.0170 0.0165 02374 1
T4 00113 0.0316 0.0142 0.0027 0.0006 0.0070 0.0025 0.0054 0.0039 0.0007 0.0075 0.0124 0.0102 0.0100 0.1200 6
T5 00131 0.0659 0.0257 0.0025 0.0005 0.0080 0.0025 0.0069 0.0043 0.0007 0.0086 0.0194 0.0121 0.0115 0.1817 3
T6 0.0156 0.0800 0.0283 0.0025 0.0006 0.0087 0.0026 0.0052 0.0048 0.0007 0.0102 0.0186 0.0170 0.0156 0.2194 2

3 e Hh, BB AR RR R AR A F 4 2, miTE R

AU TR T A T 2R B E IR AR
REFKIE. Zoh B IRMAFHEM, BT L e

— S XA HLIE BRSO BRSPS, AR 2
Jo A X AR AR Y A R R T A
R, — B R 1 22 Jor (3t 7 R A B e 0 AR Ak
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Feo ARIEWFIT I, SE TR o B AR 4
JNIIRE ST . PR, PR SR IR CRUR
PIA AR RE R, AR Iy I B A 1 1
Z, NI, SR TR, AR SR O
Wiz, BRI RI R S Y N R
O L/BRMBTAIARIS T, B MAY AR =1 (3 443.17 g/t )
T, (HETURSE Y iR FE MLIR B /e 7E T g Ab
FEHALFRARAI K- 32431 SRE IS i S 77
SERSEY T YRR R, EEWEA
Az it AR v AR o BRI SR R i g, ik
G WA BT R R 122 9 Ludkmg B T bR 7R 43 2
U BT 5 R 7 bk, BEELEEMRELE,
PEFE o B AR 2SR IR B e ok, R B
A TR B RTAR FISERD 2 BERIAR S A
BEISACIE, [ s B R AR T AR5 A 0 %o 3 1 2 A
Ot r=Yeizgth, Jf BAR AR A& R 1R
i Rk, AR L, fE—E BN, B
RN AN £ LR e B
R0 7 R P TR R, 3k 5 A A L e R L
FER LI — B (HJ 5L it 1 i e — e Y
BF, ATREXTE RIS =R ), AR
B, RS WA REENT, 1 30 em x 30 om K
RNIHRSESHIN 5 LAARERFIN 2 1 1 AR
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Effects of different substrate supply and substrate bag placement height on cacumber yield, quality and nutrient utilization
QU Feng, ZHANG Jiao, ZHU Yu-yao, WANG Jia-chun, HU Xiao-hui’ ( College of Horticulture, Northwest A & F
University; Key Laboratory of Protected Horticultural Engineering in Northwest, Ministry of Agriculture and Rural Affairs; Shaanxi
Province Facility Agriculture Engineering Center, Yangling Shaanxi 712100 )

Abstract: In order to investigate the effects of different substrate supply and substrate bag placement height on cucumber growth,
yield, quality, nutrient accumulation and matrix nutrient utilization, six treatments were set up: three kinds for per plant
substrate supply (5, 7 and 9 1) and two placement heights of substrate bags ( ground placement and sinking 20 cm ) , using
‘Bo Nai 526 cucumber was used as the test material. The results showed that the yield of cucumber was significantly improved
and the quality was improved obviously with the increase of substrate supply. When the substrate supply was 9 L/plant, the
yield of cucumber plants placed on the ground and sinking 20 ¢m of the substrate bag was the highest, which were 3 443.17 and
2 799.47 g/plant, respectively. At the same time, the cumulative amount of cucumber N, P and K also showed an increasing
trend with the increase of matrix supply. When the substrate supply was 9 L/plant and substrate bag was placed on the ground, the
accumulation of N, P and K for cucumber was significantly higher than those of the other treatments during full bearing, which
were 2 406.88, 530.06 and 3 629.71 mg/plant, meanwhile, the P and K utilization rate of this treatment were also the highest,
which were 56.59% and 56.36%, respectively. Under the same substrate bag placement height, the soluble protein, vitamin
C, reducing sugar and free amino acid of cucumber fruit with the substrate supply of 9 L/plant were the best. The comprehensive
evaluation method was used to evaluate the growth, yield, quality and matrix nutrient utilization of cucumber. The substrate
supply was 9 L/plant and the ground cultivation had the highest score. Under the cultivation method, the plant development, yield
and fruit quality were good, and it could be applied to the actual production of cucumber.

Key words: substrate supply; substrate bag placement height; cucumber; yield; quality; nutrient utilization
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