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Abstract: Taking the wheat ( Triticum aestivum L.) straw substrate (fermented) as main material, ten
mixed substrates were prepared by adding vermiculite, perlite and peat with different ratios. And taking
the mixed substrate without wheat straw substrate as the control, the basic physicochemical properties of
different substrates were analyzed and compared, and their effects on growth, chlorophyll content and
photosynthetic parameters of leaf of Cucumis sativus L. seedling were investigated. The results show that
difference of physicochemical indexes among different substrates is obvious. When wheat straw substrate
is mixed with vermiculite, perlite and peat, its bulk density, total porosity, water-holding porosity, ratio
of water to air, small granule content, pH value and electrical conductivity all are decreased or
significantly decreased, but aeration porosity and contents of large and medium granules are increased.

While the T, mixed substrate, which is prepared according to the ratio of V(wheat straw substrate ) :

V( vermiculite ) : V( peat) = 50:25:25, shows the best physicochemical properties and well water-absorption
and water-retention properties, and its bulk density, total porosity, aeration porosity, water-holding
porosity, ratio of water to air and electrical conductivity are 0.33 g - em™, 68.1% , 15.3% , 52.8% ,
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3.45 and 3.91 mS - cm™', respectively. Generally, the height, stem diameter, total length of root, total
volume of root, average diameter of single root, total number of root tip, biomass, strength index and leaf
chlorophyll content of C. sativus seedling appear the increasing trend with decreasing of the ratio of wheat
straw substrate in mixed substrate. When the ratio of wheat straw substrate in mixed substrate is higher,
net photosynthetic rate, stomatal conductance and transpiration rate of leaf all are lower. But comparing
with the control, effect of different substrates on intercellular CO, concentration and water use efficiency
of leaf is not significant. These growth indexes, strength index and chlorophyll content and photosynthetic
parameters of leaf of C. sativus seedling in T, mixed substrate generally are higher or significantly higher
than those in the control and other mixed substrates, and the seedling grows better. It is concluded that
T, mixed substrate is suitable for growth and development of C. sativus seedling, and can be used for its
breeding cultivation.

Key words: wheat ( Triticum aestivum 1..) straw substrate; mixed substrate; substrate physicochemical

index; Cucumis sativus L.; growth; photosynthetic parameter
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Table 1 Physicochemical properties of mixed substrates of wheat ( Triticum aestivum L.) straw")

73 . em3 AL AL FEKAL KA Wikl &4/ %  Granule content L

Y w E;f lk"’m B/ % B/ % BEE /% Ratio of q o /S e

Substrate? derlllsitv Tota.l Aerati.on Water—h(.)lding watf?r to K ':P /h p Electri-ca-_l

! porosity porosity porosity air Large Medium Small conductivity
CK 0.19i 76.1b 15.6d 60.5¢ 3.88e 42.2a 24.4f 33.3f 6.41j 0.58k
T 0.43a 80.8a 9.4¢g 71.4a 7.59a 25.7e 21.6g 52.7a 8.42a 6.80a
T, 0.37b 73.3c¢ 11.2f 62.1c 5.57c 27.9e 26.9¢ 45.2¢ 7.81c 5.47d
T, 0.34cd 71.5¢ 11.8e 59.7¢ 5.07d 32.2d 31.9be 35.9d 7.91b 5.93b
T, 0.36bc 79.4a 10.7f 68.8b 6.45b 26.7e 24.6f 48.8b 7.75d 5.71¢
Ts 0.3lefg 67.0de 15.3d 51.7e 3.37f 35.3¢ 30. 6bc 34.2¢f 7.49¢g 3.76j
Te 0.26h 65.3e 21.7a 43.6¢g 2.01h 39.3b 36.6a 24.0h 7.68e 4.78e
T, 0.32def 71.7¢ 15.1d 56.6d 3.75¢ef 36.2¢ 27.6de 36.2d 7.39i 4.21h
Ty 0.30fg 63.0f 17.5b 45.4fg 2.59¢ 37.3be 32.3b 30.4¢ 7.60f 4.44¢
T, 0.33de 68. 1d 15.3d 52.8e 3.45¢f 35.9¢ 29.7cd 34.4e 7.44h 3.911
T 0.28gh 63.3f 16.4c¢ 46. 8f 2.85g 39.5b 29.9¢ 30.7¢ 7.50g 4.56f

D EF R E R /NG PR R 25 5 .35 (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).

DCK: V(CT):V(ZS)=2:1;5 T, : XJ; Ty s V(XJ):V(ZS)=7525; Ty: V(XI):V(ZZ)=75:25; T,: V(XJ):V(CT)="75:25; Ts: V(XJ):V(ZS)=50:
505 Tg: V(XJ):V(ZZ)=50:50; T;: V(XJ):V(CT)=50:50; Tg: V(XJ):V(ZS):V(ZZ)=50:25:25; Ty: V(XJ):V(ZS):V(CT)=50:25:25; T,,
V(XJ):V(ZZ):V(CT)=50:25:25. CT: Hif Peat; ZS: #8417 Vermiculite; XJ: /NEZREFFIEFT Wheat straw substrate; ZZ: BER# Perlite.

Jo L B FAARG | 45 LY pH (B A S 8 B R [ 3
(ERCETEF= Pl
2.2 IMNERFESERMERGEHERKNWEZM
2.2.1 sTehW ARG Ha  ANE BN RS
FFE AR T 8 N HE SR m WLk 2, ik
2 AN BE A A T /N R AT ST L A Y R,
JNAHTE R R MR K AR B PR
ARSI SRR L /N2 T A 55 51 1 L 431
T 50% BF, T, (T, T, A T, AbBRAH B R4 i e A48
FRYS AR  RAHA  A 5L, Hoh DL T, AbHEA]
B NA) 25 R PR B AR ; 2/ 2 A5 FF 2 5T 1 LL A3 e 22

50% I, T, b 31 20 B TR &) 1 1 R I e A, Hibk L 25
F ARG HLEATR P24 AR B AR AR A% SR
T TN BRI A A2 5 T

2.2.2 oG AmEAE GBI G e AR LH
()7 INZE RS AT A2 ik 0] 8 TN &)y 1 A= 40 o RDH: B 4 4K
AISEIR LR 3, PR 3 MI 0. &b B 4H % R4 A 2B 9
AR R AR e S S HOE SR bR — 3,
B I/ IN A RS FE I LU BRI TR, 2
INFEREFFIE Y HLB 8 T 50% B, T, (T, (T, Al T, Ab F
B TIAI P 0 M3 AR R Ak 14 i 5B A SR LA
FOHE T 6 B0 2K B L &2 & 600, 3 Tl B



5 4 1)

WHEHE, 25 /DA RS G 3 N B bR BT B AR R RO 5 2 80 2

73

55 I B AT 850 v 1) L A pHL R A S BLAR Y d
SALBEEA G, /DA RS AT A FL A1l 22 509 I,
LT, Ak PR B A0 v B9 A R e, ol 138 AR A4
R R o i A TR DA SO R B ok, B e T
Xof HEFHC A 52 5 BE BT, i — Fe 91l ) 52 5 R ik <0

®2 NEEFEAERWENGERSHERORE"

Table 2 Effect of mixed substrates of wheat ( Triticum aestivum L.) straw on morphological indexes of Cucumis sativus L. seedling')

HETE R PERE R4, A A TR AR LK 25 T,/
T, WA BE T ROR B A T H B RCRBE,
X AT REE ROZ S T B B Ui v

R, ROKPEREREAIG, AR TIRALH

i AL

R ¥R /om ZEM/em  REK/em  REEB/em® P tlf'jfﬁﬁﬁ/mm (RIS
Substrate?) Height 'Slem Total length Total. volume Avera_ge diameter Total number
diameter of root of root of single root of root tip
CK{V(CT):V(ZS)=2:1) 10. 8¢ 0.43b 736.9d 3. l4c¢ 0.78cd 2 638d
T, (XI) 6.8i 0.27f 253.3i 0.95h 0.43g 705h
T, (V(XJ):V(ZS)=175:25) 7.8g 0.33e 480.2¢g 1.46f 0.55f 1 007g
Ty (V(X)):V(ZZ)=75:25) 7.5h 0.34e 361.7h 1.15¢ 0.50f 951g
T,(V(X]):V(CT)=75:25) 7.5h 0.33e 467.2g 1.19g 0.53f 971g
Ts (V(XJ):V(ZS)=50:50]) 10. 8be 0.43b 773.4c¢ 3.25¢ 0.84c 2 86lc
Te (V(X)):V(ZZ)=50:50) 9.2f 0.38d 524.5f 1.91e 0.68e 1 209f
T, (V(X]):V(CT)=50:50) 11.0b 0.43b 805.2b 3.67b 0.97b 3 103b
Ty (V(XI):V(ZS):V(ZZ)=50:25:25) 10. 0e 0.40cd 607.7e 1.99¢ 0.70e 1 403e
Ty (V(X]):V(ZS):V(CT)=50:25:25) 11.4a 0.46a 987.3a 5.77a 1.22a 3471a
Ty (V(XJ):V(ZZ):V(CT)= 50:25:25) 10.5d 0.41c 620. Oc 2.53d 0.76d 1 413e

D[]8 Hp A R B /N ke R 22 57 58 25 ( P<0. 05) Different small letters in the same column indicate the significant difference (P<0.05).

D CT. BB Peat; ZS: W47 Vermiculite; XJ: /NEFEFTIELF Wheat straw substrate; ZZ: BERA Perlite.
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Table 3 Effects of mixed substrates of wheat ( Triticum aestivum L.) straw on biomass and strength index of Cucumis sativus L. seedling!)

o fif fii/g  Fresh weight T TE % Fi/g  Dry weight
Substrate?) Ho 13 #t Lok Strength o L 1" Sk
Above-ground part  Root ~ Whole plant index Above-ground part  Root ~ Whole plant
CK(V(CT):V(ZS)=2:1) 2.97¢ 0.72¢ 3.69¢ 59.2¢ 320.1b 39.9¢ 360.0c
T, (X]) 1.72¢g 0.39g 2.10h 28.9g 156.0g 19.6¢g 175.5h
T, (V(XJ):V(ZS)="75:25) 2.30f 0.59%e 2.89f 49.0e 208. 6e 33.4e 242.0f
T, (V(X]):V(ZZ)=175:25) 2.21f 0.52f 2.73g 43.6f 193.2f 29.1f 222.4¢g
T,(V(X]):V(CT)=75:25) 2.22f 0.59%e 2.80fg 49. 6e 196. 4f 33.6e 230.0g
Ts (V(XJ):V(ZS)=50:50) 3.16b 0.74c¢ 3.90b 59.7¢ 324.0b 40.2¢ 364.2be
Te (V(X]):V(ZZ)=50:50) 2.47e 0.64d 3.10e 53.7d 273.7d 36.0d 309.7e
T, V(X]):V(CT)=50:50) 3.18b 0.80b 3.98b 62.8b 327.6b 42.7b 370.3b
Ty (V(X]):V(ZS):V(ZZ)=50:25:25) 2.61d 0.65d 3.25d 54.1d 293.0¢ 36.4d 329.4d
Ty (V(X]):V(ZS):V(CT)=50:25:25) 4.0la 0.90a 4.91a 69.1a 353.9a 46.7a 400. 6a
Ty (V(XJ):V(ZZ):V(CT)=50:25:25) 2.65d 0.64d 3.29d 53.1d 300. 5¢ 35.8d 336.3d

D RS AR R NS TR R 25 5 B 35 (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).

2 CT, B Peat; ZS: W47 Vermiculite; XJ: /NEFEFTHLTR Wheat straw substrate; ZZ: ZEEE Perlite.
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Table 4 Effect of mixed substrates of wheat ( Triticum aestivum L.)
straw on chlorophyll content in leaf of Cucumis sativus L. seedling'’

Fi/mg - g7 Content

HeR?) B
Sj;l}ftrateZ) EI?;}%? ¢ ﬂ[ﬁj%% b ‘é‘iij%

Chla Chlb chlorophyll
CK(V(CT):V(ZS)=2:1) 1.80¢ 0.53a 2.33c¢
T, (XJ) 1.21f 0.36d 1.57¢
T, (V(X]):V(ZS)=75:25) 1.37e 0.42¢ 1.79
Ty (V(X)):V(ZZ)="75:25) 1.34e 0.39cd 1.73e
T,(V(X]):V(CT)=75:25) 1.36e 0.41c¢ 1.77e
Ts(V(XI):V(ZS)=50:50) 1.86hc 0.54a 2.40bc
Te (V(XI):V(ZZ)=50:50) 1.56d 0.47b 2.03d
T, (V(XJ):V(CT)=50:50) 1.92b 0.56a 2.48b
Ty (V(X]):V(ZS):V(ZZ)= 1.57d 0.46b 2.03d
50:25:25)
Ty (V(XJ):V(ZS):V(CT)= 2.13a 0.56a 2.69a
50:25:25)
Ty (V(XJ):V(ZZ):V(CT) = 1.62d  0.49b  2.11d
50:25:25)

D)5 s [R] 1 /NG b R 22 5 8 % (P<0.05) Different small
letters in the same column indicate the significant difference (P<

0.05).
DCT: Rk Peat; ZS: WE A Vermiculite; XJ: /N FFF 3£ i Wheat
straw substrate; ZZ BIR A Perlite.
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Table 5 Effect of mixed substrates of wheat ( Triticum aestivum L.) straw on photosynthetic parameters of leaf of Cucumis sativus L. seedling!

HJFE?  Substrate® Pn/pmol - m™? - s7' Cs/mol - m™? - s™' Tr/mmol - m™? - s™'  Ci/pmol - mol™!  WUE/mmol + mol™
CK(V(CT):V(ZS)=2:1) 7.3ab 0.07ab 1.9ab 192a 3.89ab
T, (X)) 5.2¢ 0.05¢ 1.4c¢ 190a 3.87ab
T, (V(XJ):V(ZS)=75:25) 5.6¢ 0.06¢c 1.5¢ 197a 3.73b
Ty (V(X)):V(ZZ)="75:25) 5.4c 0.05¢ l.4c 195a 3.79ab
T,(V(X]):V(CT)=75:25) 5.6¢ 0.06¢c 1.5¢ 196a 3.75b
Ts (V(X]):V(ZS)=50:50) 7.3ab 0.07ab 1.9ab 192a 3.88ab
Te (V(XT):V(ZZ)=150:50) 6.0bc 0.06¢c 1.5¢ 189a 3.93ab
T, [ V(XJ):V(CT)=50:50) 7.5a 0.08a 2.0a 194a 3.83ab
Ty (V(X)):V(ZS):V(ZZ)=50:25:25) 6. 1bc 0.06hc 1.6bc 193a 3.84ab
Ty (V(X]):V(ZS):V(CT)=50:25:25) 8.6a 0.08a 2.1a 188a 4.03a
T, (V(X]):V(ZZ):V(CT)=50:25:25) 7.3ab 0.07ab 1.9ab 193a 3.86ab

D Pn. BG4 3% Net photosynthetic rate; Cs: S LS Stomatal conductance; Tr; 75 i i R Transpiration rate; Ci: i Ja] CO, e Intercellular CO,
concentration; WUE; 7K43F] R Water use efficiency. [F] 5] H R [6] () /NG 78 /R 22 7 1.3 ( P<0. 05) Different small letters in the same

column indicate the significant difference (P<0.05).

D CT. BB Peat; ZS: W47 Vermiculite; XJ: /NEFEFTFHELE Wheat straw substrate; ZZ: B ¥R Perlite.
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