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Influences of containers on growth and yield of substrate-cultured spring cu-
cumber

MA Xiao-yan, GAO Yan-ming, LI Jian-she
(School of Agriculture, Ningxia University, Yinchuan 750021, China)

Abstract: Comparative studies were carried out on the growth, root vigor, rhizosphere temperature and humidity,
and yield of cucumber variety Bomei 626 planted in four containers, lid-free benzene plate foam boxes, lidded benzene
plate foam boxes, lid-free plastic cultivation slots, and plastic bags, to select a kind of container for high-yielding substrate
cultivation. The cucumber planted in the plastic bags showed higher plant and wider stem diameter in the middle and late
growth stages, and the root surface area, root diameter and root volume were bigger. The substrate in plastic bags exhibited
the highest and stable humidity, and optimal rhizosphere temperature for spring cucumber. The fresh weight and dry weight
of aerial part, the dry weight of underground part, and the root vigor of Bomei 626 were higher than those in other three
containers. As a result, Bomei 626 planted in the plastic bags achieved the highest yield. Plastic bag is the kind of contain-
er favorable for spring cucumber.
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Table 1 Physiochemical property of the substrate

H RSR HMBE HmE diEgn AR
p (ms/em)  (mg/kg)  (mg/kg)  (mg/kg) (g/em?)
6.50 1.64 531.56 187.59 1852.78 0.43
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B H P A EE A (A SRR IR R ) LR
A EFEAL, B AL ERE N 10.0 cm, FHEKH 55.0
em T 29.0 em 5 26.0 em BASEEIEE R 2.0
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R AR T8 R BEJRAIIL T i S A3 A AR
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Fig.1 Effect of different containers on plant length, stem diameter and leaf area of cucumber over time
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Table 2 Root parameters of cucumber planted in different contain-

ers

LSS REHR FIRAEL SRR

R ) (em®) (mm) (e’
A 1 268.84aA 350.52cC 0.99¢C 10.15bB
B 969.97bB 389.13bB 1.10bB 9.55¢C
C 834.43¢C 267.19dD 1.11bB 8.09dD
D 843.81cC 416.30aA 1.32aA 11.64aA
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Table 3 Effect of containers on biomass of aerial part and under

ground part

Mo EEREE MR ESEE  #h REST O MTRERT

B () WiRt(p) WE(x) k(g O
A 526.35¢cB  23.27aA 29.99¢C 1.86bA  0.062aA
B 583.33bA  18.45bB 33.24bB 1.46¢B  0.036¢C
C 506.21¢B 16.80cC 28.92dD 1.40cB  0.049bhB
D 607.67aA  23.75aA 34.22aA 2.18aA  0.064aA
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Fig.2 Cucumber root vigor affected by containers
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Fig.3 The rhizospheric substrate temperature of cucumber planted in different containers in one day
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Fig.4 Rhizospheric substrate temperature of cucumber planted in different containers in a sunny day (left) and a cloudy day ( right)
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Table 4 Substrate humidity in different containers

BB (%)
Jb 3
09 : 00 11 : 00 13 : 00 15:00 17:00
A 65.37 61.20 58.21 54.02 53.69
B 64.91 60.26 55.83 53.50 50.22
C 65.53 64.80 59.98 50.91 49.24
D 69.61 69.19 66.57 59.33 56.74
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Table 5 Effect of containers on microbial biomass over time

5 LA Y ANTRI 28 f Ak BRI o N 2k 4 A S B
W2 5P N R R R R BT N e &
wEAFIHERMIS 2, 5 1 27 HALSE A 5408 B
20 B A B 25 5 Ab 3 D A S i
AP C AR P o i fe IR I P B AL P B AR,
HE5AHE C FALBE D [AA7E % 25 5. HLAEH,
ALER ASAMER C>ALER D>ALEE B, HrP AL B A O
BH 5P B [AAFTE R B E 2 5 0B B AT
BHED, H 548 ¢ Fgb D 2585,

1 g JEUH A i (% 10°)

1 g JEFUH B & (% 107)

1 g B Pk Bt (x10%)

o 03-06 03-27 04-27 05-27 06-27 03-06 03-27 04-27 05-27 06-27 03-06 03-27 04-27 05-27 06-27
A 18.65b 21.62d 21.87b 23.57b 17.0la 7.33b 8.05a 19.15¢ 23.33a 34.33b 1.07bc 1.67ab 2.00a 5.7lc  15.67a
B 18.16b 23.86¢ 22.00b 24.30b 16.87a 8.67b 5.33b 20.13¢ 14.33b 27.85¢ 1.23bc 1.33b  2.33a  4.92¢ 4.67b
C 20.29a 25.68b 24.67a 18.27¢ 13.21b 5.36b 18.33a 25.67b 20.33ab 38.03a 2.27a 1.67ab 2.67a 8.00a  14.00a
D 19.21b 26.73a 25.53a 30.03a 14.35b 9.80a 17.00a 17.15b 17.33ab 37.53a 1.00c 1.00b  3.00a 9.67ab  8.33b
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Table 6 Effect of containers on fruit properties and yield of cucumber

fb g FLBRES AL LYV IS Bt L Sy SV s
(™) (g) (em) (mm) (kg) (kg/hm?)
A 15.04 123aA 26.08bA 28.16aA 1.85bAB 76 800.89bB
B 15.69 122aA 25.32bAB 28.34aA 1.90bB 77 412.74bB
C 13.96 119aA 23.86bB 27.82aA 1.66¢B 69 301.35¢C
D 16.77 128aA 28.56aA 28.65aA 2.13aA 88 883.36aA

AEI A A W RAEAAR TG AL B B T RO IR RS AL C S YR A3 D g SRR AR W I R A RN RIRE

TR 225355 0. 05 F1 0. 01 K,
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Table 7 Effect of containers on the fruit quality of cucumber

sty AR ETE Y A ERGEEER op IR A AHLRR G iR C it
(%) (%) (%) (%) (mg/kg)
A 3.75bA 0.095bA 1.65bA 0.39aA 36.71aA
B 3.72bA 0.094bA 1.32¢B 0.32aA 35.32aA
C 3.67bB 0.153aA 1.95aA 0.42aA 36.05aA
D 3.93aA 0.096bA 1.86aA 0.27aA 32.67aA

UEFR A AT SRR AARIE A AL B B S T B ARG IR AL B C BRI AL B D Sy MR AE . R — S EURE E A R/NE RIS

TR F R 22535 0. 05 F10. 01 B /K-,

FH) By 25 JT, FEAlHE 0,028 m? JLJ5, A 33. 4 7t
SRR (AEBE D () 040 10 JT, B4 0. 030 m’
B, A 19 TC, A 6 A AR R A NG 35 750
WARARIEAE R IR A 3 ~4 4F, TG 36 SRR 5 Rt
SRR A IR N 1~2 4F, fhten] W, (A
TEAHIL AR 15 11 TG 35 AR VA B 35 8 1) A I
I ARAER TR R = B AR TR A

3 17 8

UHG 4 A fo P SRR AR i AR B ) o A
AR PR U bR AT T TR 3 AR B
PRI R A 15 A B TR S i AR - 3 A T B
PRHR AR 2 35 v T LA b B

i B XA B G BR SR AR SO T Y
SR ST 5% WA A 400 1) A R R S R R AR
DXL E 1 78 00 400 T A O£ TR AR AR TR D BRI
HEAN T FL K 0 2% A ) TR AR 2R B0 AR R
MRE A WP R bR bR A O J R e 2R, A
IR A EE AR AL BRI SRR AR
PR ILE Ay | R AR L, A M TR B A W 4 55
- NTOR 3w ) NS o U N 2 5 SO AT =
IR, EAR YGRS HBE X R 7 B AT T4t
G, WA [F) 2 g e A F 0 2 TR 15 RCR 1 52 1

FERW K, T3oh BB BAS T R i s T
BN, (H i T HAR R A e 7, DO TR 46 A
JERT MR A Bl A it — 2D AT

SE 3k

(1] M/NE ARRRSE TS ), S5 b [ BR300 + o 5 R iF o ok
[J]. " E A& 2EE ] ,2005,21(6) :280-283.

(2] XIEE, PR, F 0, 4 B30 R s bR [ 1] 3%
LM RHE ,2009,34( 1) :34-37.

(3] 3e2A, 2=k, dkimde , 4500 = 2R AT A S5k
HIARSEHERFIE [ 1] Al JEmti Rl 2 |, 2005,21(8) :80-82.

(4] ZHAMYABAMLRFERMBE AR M) L. BEHFH
Jitt, 1999.

[5] A4F ¥y AiyA: e scssds S0 M]3t ol i it 2007.

[6] R MYAMELEEARIM] AR, mEAEF LR
#t,2000.

[7] LYNCH J P. Root architecture and plant productivity [ J]. Plant
Physiology,1995,109( 1) .7-13.

(8] TR, LocE. Al 3K T /INZE A 25 A4 BN /Y BT 55
[J] ARbR2E4],1992,7(4) < 1-8.

(9] skimfe, ZBiHaE, 25 IR R AR R IE F) MR & R
[ J] A IT#E3E,2006(2) :47-49.

[10] f7 18,254k EARRHOE I E M ke (T]. +
HEA gk 1994 ,22(6) :42-50.

[11] P, T, ZEr e g SR i GRIR i [ ]. 18 TR B
2£,1995(1) :42-45.

[12] R BhlE— 7 L AR B W IR AIE [ 1], P SR, 1989
(2):12-15.

(FoAE 2, A



