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Abstract: In order to select suitable substrate formula for cultivating strawberry cuttage seedlings, this study used
strawberry variety Momoiro hoppe No.8 as experimental material. Through measuring physical and chemical indices of sub-
strates with different ratios and growth indices of strawberry cuttage seedlings, the effects of different substrates on the
growth of strawberry cuttage seedlings were analyzed. The results showed that there were differences in total porosity, water-
holding porosity and aeration porosity of different substrates, and different substrates had different effects on the growth of
strawberry cuttage seedlings. The optimum substrate ratio was coconut bran : peat : perlite=4 : 1 : 1 (weight ratio). The

bulk density, total porosity and water-holding porosity of the optimum substrate were high. The strawberry cuttage seedlings

cultivated with the optimum substrate had relatively larger
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petiole diameter, plant height, stem diameter, petiole
length, leaf length and leaf width. The underground part of

strawberry cuttage seedlings cultivated with the optimum
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study provided a reference for the substrate configuration of strawberry cuttage seedlings.
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2.1 AELEHERELER

A2 AT 50, T1 AR PR T2 AbFR T3 Ab¥E T4 Ab
PR TS5 ZEFEFN T6 A HREL A EIC W 2= 7, To At
PRI T LB R B 2 T T1 BB T2 AbFE T3 Ab
B T4 ZEFEFT TS 4bF(P<0.05) . 5 T1 ACFRAH EE,
T6 AbBEIE 5T LR EE I 25 4 =5 40. 20% (P<0.05) 5
52 AhBRAH HE, T6 Ab L B R AL B 4R
29.21%(P<0.05) ;5 T3 AbBHAH FL, T6 Ab 3 3 i i
FLBREE B 2 H2 8 11. 06% (P<0.05) ; 5 T4 kb BEAR
b, T Ab #H AL 5t 5 LB B W 35 45 = 4. 12% (P<
0.05) ; 5 T5 AbFRAH L, T6 Ab ¥ KL Bt w0 FLI B 2
$25 8. 60% (P<0.05) o T6 AbFHIE T4 K FL I i
T T TL AR B T2 AL B T3 AL E T4 4bFE (P<
0.05), 5 T1 AbFEAHLL, T6 Ab PR R K FLBR R W

R2 TRALEBERMERELER

AL 73.31%(P<0.05) ;5 T2 A FEAA L, T6 Ab3H
K FLBR R B E 2 5 59. 77% (P<0.05) ; 5 T3
AbFR A H, T6 Ab BE L T AR K AL B W 4R
24.22%(P<0.05) ;5 T4 AbBAH FL , T6 Ab ¥ I i %
IKFLEREE B 4R 5 14, 67% (P<0.05), T2 Ab 33k
JRE S LB BE W T T1 AR FE TS ARFR T6 Ab PR
(P<0.05), 5 T1 ZbFRAHEG, T2 4b ¥ 3 53 S FLBR
J AR 20. 02% (P<0.05) ;55 T5 AbBEAH L, T2
Ab PR T A LB 2 R R 57. 78% (P<0.05) 5
5576 AFEAR EL, T2 Ab 3 3 S5 3 A FL B RE B 3 4
25.90% (P<0.05), T1 Ab¥H T2 4L T3 kb PE T4
ARFR TS AR B T6 AbFRFE A 25 pH {H ATHL T
R TC W E 2 F (P<0.05), 455 H0. 140~ 0. 168
g/em’, pH {H J96.58~6.76, B 5% 40.11~0. 15
mS/em , i H R R ALK,

Table 2 Basic physical and chemical properties of substrates of different treatments

s I AL FEK LI LB o L 5

(g/en) (%) (%) (%) (mS/cm)
Tl 0.159+0.04a 61.52+1.12d 35.40+3.22¢ 26.12+1.07b 6.73+£0.04a 0.13+£0.03a
T2 0.166+0.05a 66.75+2.07d 38.40+4.14d 31.35+1.21a 6.76+0.02a 0.15+0.08a
T3 0.140+0.10a 77.66+1.04c 49.39+3.43¢ 28.27+1.33a 6.64+0.02a 0.11+0.06a
T4 0.155+0.04a 82.84+2.18b 53.50+3.32b 29.34+1.08a 6.58+0.06a 0.13+0.09a
T5 0.159+0.03a 79.42+2 21¢ 59.55+1.18a 19.87+2.26¢ 6.67+0.04a 0.12+0.11a
T6 0.168+0.06a 86.25+3.09a 61.35+4.03a 24.90+2.06b 6.71+0.03a 0.13+0.07a

T1.T2.T3.T4.T5 FIT6 W3 1, F—3NEHGE AR /NG FERRZEF BE (P<0.05)

22 AEAAEMESHEEERREETARKNE
i

P2 3 W20, T1 AL B T2 4b 3 T3 Zb#E T4 4b
FH TS AbFEHN To AbF R AR T4 1 UG L0 & 22 7
(P>0.05) , T3 AbIREAEHTA7 1 25 AR EURAIR, T6 b3
FLARET A v A AR S T T3 BB (P<0.05) . Tl
AbFR T2 AL PR T3 ALFR T4 ZbEE TS AbFEFD T6 Ak B
FRFTR AR K O E 2 7 (P>0.05), 5 T1 &k
FHAH L, T6 A 3 B A 470 v AP REL S 2 82 55 7. 25%
(P<0.05) ;5 T2 ZbBRAH L, T6 Ab P AT AT 1 A%
HL 0 7. 25% (P<0.05) ;5 TS5 AL BEAH HE, T6 A4k
P T4 v AR B 35 42 5 10.25% (P<0.05)
T6 AbFEAN T2 Ab 38 147 1 vk & o 355 T T1 &b
FRT3 AbH T4 ZEFR TS AbH(P<0.05), T6 Ab¥E
R 2 A R, N 9. 50 mm, WE T T1 Ab3

T2 KbFE T3 AbFE T4 ZbFE TS 4bFH(P<0.05), 5 Tl
ACFEAH H, T6 Ab B () &S 4 25O B S R
10. 47%(P<0.05) ;55 T2 AbHAA HE, T6 Ab B () SR FT
S22 B 19K 10. 08% (P<0.05) 3 5 T3 AbFRAH
Lt , T6 AbFH A A4 1 ZEM 0 3G K 16. 42% (P<
0.05) ;5 T4 ACFRAIHE , T6 AbH A B A5 4T 47 1 25 ML i
FHHIK 23.54% (P<0.05) ;5 T5 ZLFEAH L, T6 ALHEF)
FIRFFTAR I 2R ML 1K 17, 72% (P<0.05) , T6 4k
FHURN T2 A0 B A4 o AR 3 = T T A3 T3
AbFR T4 AbEE TS AbHE(P<0.05)
2.3 AREAEMESTEENK HENZIE
A 1 AT, T2 b RN T6 Ab B AR 4 i
K HET T1ALBE T3 4b#E T4 AbFE TS 4b P (P<
0.05), T2 AbFRAI T6 Ab P B AFFT4 1 - 58 0 &
T T1 ZbBE T3 4ALBE T4 4bEE TS 4bFH(P<0.05)
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Table 3 Effects of different treatments on rooting and growth of stem and leaf of strawberry cuttage seedlings

b T 4 AR LN AL B el LIRS
(%) (%) (em) (mm) (cm) (mm) (em)
T 98.96a 39.75+2.06ab 16.22+1.08a 3.31£0.43b 17.501.22b 8.60=0.76b 9.38+1.08b
T2 98.18a 43.75+3.21ab 17.82+0.90a 3.3120.24b 20.300.98a 8.63x0.05h 12.53+1.47a
T3 92.19a 30.50+2.88b 18.40+0.87a 3.39+0.33ab 17.17£0.67b 8.16+0.25bc 9.40+0.91b
T4 95.58a 41.25+2.43ab 17.7221.20a 3.4320.14ab 16.66=1.19¢ 7.690.21c 9.46x0.77b
T5 97.66a 35.00=1.24ah 15.12+2.03a 3.2220.18b 14.71+1.43d 8.07=1.15¢ 8.23x1.04c
T6 97.15a 47.25+2.01a 15.75+1.65a 3.55+0.34a 20.75+0.87a 9.50+1.33a 12.55+0.89a

T1.T2.T3.T4.T5 F1T6 W3% 1, [F—3 a5 A R/NG FhE R 25 % (P<0.05) ,

751

a
6.0F b be

4.5r

S (em)

TI T2 T3 T4 T5 Té
A

6.0

45F ¢ d R

(cm)

95
(95
=

T

TIT T2 T3 T4 T5 T6
AbEE

T1.T2.T3.T4.T5 A1 T6 W3 1, EH: _FARR/NG SRR 257 8.3 (P<0.05)

B1 FEAGEMEEFEEMC R0

Fig.1 Effects of different treatments on leaf length and leaf width of strawberry cuttage seedlings

24 AEAEBMESHEEEMENZNE

I3 4 AIAL, T4 Ab SRR AEFF47 1 b 0 ff o fn)
EET TS A (P<0.05), 5 T5 Ab#AHIL, T4 4b
PHRCRE T 4 1 b S £ T G 2E 4R R 40.24% (P<
0.05) , T6 &b PHFA:FF 4 i M T B 8 W 2 = T
T1 AbHE (P<0.05), 5 T1 AbFEA L, T6 Ab B 21 %5

F4 FRLEMESTHEETENSHENZM

FF475 Vi M T A fif H W 2E 4R S 60. 83% (P<0.05)
T4 AbPHE AFFT A G B A B3 T E B ® T 13
AEFRFN TS A FE(P<0.05) . T4 AbFEFN T6 b PR A
FFE bR B 0 = T T2 Ab#(P<0.05) , T4
AbFEAN T6 Kb 3 E AR T 0 R T T3 AR
T5 4bFE ( P<0.05) .

Table 4 Effects of different treatments on dry weight and fresh weight of strawberry cuttage seedlings

e b fief T by T ff A bt T E Hb TR T E
(8) () (g) (g) (g) (g)

T1 6.12+0.93ab 4.57+0.52b 10.70+1.05ab 1.26+0.23ab 0.54+0.05abc 1.80+0.16ab
T2 6.65+0.86a 5.40+0.39ab 12.05+1.33ab 1.34+0.41ab 0.48+0.04¢ 1.82+0.20ab
T3 5.32+1.02ab 5.07+0.48ab 10.40+0.83b 1.01+0.18b 0.53+0.04abc 1.54+0.19¢
T4 6.90+1.13a 7.12+0.27ab 14.02+£0.81a 1.39+0.58a 0.83+£0.07a 2.22+0.32a
TS 4.92+0.77b 5.17+0.64ab 10.10+1.23b 0.96+0.42h 0.50£0.11be 1.46+0.18¢c
T6 6.07+0.94ab 7.35+0.44a 13.42+0.91ab 1.36+0.12ab 0.85+0.09a 2.22+0.21a

T1.,T2,T3.T4.T5 F1 T6 W.3% 1, [F]—3 5 A R/NG TR 3R 2557 4 (P<0.05)

25 AEAEMEEHNBFEEMHMFHEESENR
fg)
A 2 AT, T4 AbBREC ARG FTAR G T R 2R & a

TN 0.43 mg/g, WFEE T TL ALFE T2 403 T3
AEFR TS Zb 3 T6 AL FH (P<0.05) . 5 T1 AbFHAH
I, T4 Wb HEEEFTFR T M R R R a SRR ER S
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10. 26% ( P<0.05) ; 5 T2 4AbFRAH ., T4 kb A5 +F
A g R TR ERS 7.50% (P<
0.05) ;5 T3 Ab3AH LE, T4 &b BH 85 25 4F 48 v - A
4R a S B EHE 19.44% (P<0.05) ; 5 T5
AEFRAR LY, T4 A0 PR AR A4 I SR a B
W E PR 4.88% (P<0.05) ;5 T6 AL BEAH [, T4
W FERFTFH GRS E a Sl FERS
10.26% (P<0.05) , T4 &b & A T4 1 - F 2
FZbHHN0.29 mg/g, BERT T1 A T2 4b
FHT3 AL BE TS AL FE T6 AL FE (P<0.05), 5 Tl
AFRAR L, T4 PR AR RS T SRR b S
WERE 52.63% (P<0.05) ;5 T2 ZbBEAH L, T4
W ERATHE A E DD SRR ERS
38.10% (P<0.05) ; 5 T3 AbFHAH [, T4 4b P #5545
FmM g b & i E RS 81.25% (P<

0.05) ;5 T5 Ab3AH HE, T4 &b R85 25 4F 16 v - A
M4 & b o B FERT 16.00% (P<0.05) ; 5 T6
AFRAR L, T4 AR AR RS T SRR b S
WEHE 31.82% (P<0.05) . T4 4b B 25 45 +F 45
B A A ERESENO0.73 my/g, BE ST T1
AbEE T2 AL P T3 AR P TS AL P Te A4k PE (P<
0.05), 5 T1 AbFHEAH LG, T4 Ab P R 4F 4 8 o
ISR A R 25.86% (P<0.05) ;5 T2
ACFRAR L, T4 b B B AR HF A B 0 B R Y
WERE 19.67% (P<0.05) ;5 T3 ZbBAH L, T4
HEHETHEETRF AN SRS EEERE
40.38% (P<0.05) ; 5 T5 AbFHAH L, T4 &b 34 5 %
FHEE I B R A B E R 10.61% (P<
0.05) ;5 T6 AbFHAH L, T4 &b 38 B 25 4T 4 & i H-
MR R B EHEE 19.67%(P<0.05)

o osor . b 040 _ osop .
% 0wl & 4 [ s @ a S c F 2 .
on R r =
2 2 030F b £ o060F S d
E 030 = o C o=
< & 020 d <1 040
s 0201 h) %
& e 0.10 & 0.20F
£ ol0f & = ¢
= = 1
TI T2 T3 T4 T5 T6 O T ™ T 15 Te O T T T 15 Te
fb¥ posE phse

T1.T2.T3.T4 . T5 F1 T6 W3 1, B _EARR/NG FHERIR 257 W3 (P<0.05) ,
B2 AELENESHEHTAMTEES=NENE

Fig.2 Effects of different treatments on leaf chlorophyll content of strawberry cuttage seedlings

2.6 ARLGEMESTHEENHFASERNEMm
] 3 ATAT, T1 A 3R g4 o o e o il
R EET T6 kP (P<0.05) , T6 kb P2 AR 44
m Rl E RS, RS T T1 A T2 Ab#
T3 AbBE T4 b3 TS 4bFE(P<0.05) . 5 T1 ALFEAH
L, T6 Ab 3 B ¢ F 46 15 - AL 5 B W 4R
41.94% ( P<0.05) ;5 T2 AL FRAH HL, T6 Ab P 5 45T
R AAL T R R 76.00% (P<0.05) 35
T3 AL FEAH LY, T6 A0 FR AL A£FF 48 1 v AL 5
FHRE 69.23% (P<0.05) ;5 T4 AbFRAH L, T6 A0 B
TR A AL 3 B3 131.59% (P<
0.05) ; 5 T5 AbFRAH L, T6 Ab ¥R B &R FF 4 1 it A<,
LG L 100. 00% ( P<0.05) . T6 Ab 3 %%
FRE A MR CO MR fe iy, B T T1 AR R
T2 ZbFE T3 AL BE T4 KEBE TS 4EFE(P<0.05), 5

T1 AbBEAH HE, T6 Ab PR REFT46 1 I A ] CO, Mk 3
RS 13.76% (P<0.05) 3 5 T2 A FHAH L, T6 b
PR REHTAE M A M TE] CO, R B L R 13, 48%
(P<0.05) ;5 T3 AbHAH L, T6 Ab 3 R AEFF-4 i
F L] CO, HeFE i 42 13.09% (P<0.05) ;5 T4
SEFRAH LG, T6 AL 3B 45474 15 i R i) CO, MR B2 ik
FH 17.82%(P<0.05) ;5 T5 AL FAH L, To 4b B
FEREAT A VA IR CO, HE BE W 4R 11.20%
(P<0.05), T6 Ab 3 FLAEFF 4 1 i 7 7% 6 1 % o
B, R T T ALEE T2 AbBE T3 4b3E T4 403 TS
AEFR(P<0.05) , 5 T1 AbFEAH L, T6 &b P 5 25 3T
P 25 o 3 3 R R 24. 74% (P<0.05) 3 5 T2
AEFRAR L, T6 AL IR RIAEFFd B i R 7% 1 o 3 2 48
T 35.04% (P<0.05) ; 5 T3 ACPRAH I, T6 Ab %3
FFA T 78 1 R 2 4R = 30. 95% (P<0.05) 5
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5 T4 ZEERAH LG, T6 Ab PR 85 A5 3746 1 I 25 5 1 R
B EHE 63.07%(P<0.05) ;5 TS AbHAH L, T6 4k

15.01

N
sk FOE 2 b
10.0f b
7.5}
5.0f
25¢

0
6001

500 be be be ¢ b =
400+
300
200
100}
0

A [umol/(m? - s)]

JELIAICO, & & (umol/mol)

T1 T2 T3 T4 T5 T6
AL FE

PR AEFT A 1 P 28 0 R I 2 4R 43. 03% (P<
0.05) .

0.5r a

0.4+ %

0.3 b b b

b
0.2F
0

7.0r
6.0F
soF 2 be be

4.0r ¢
3.0F
2.0
1.0F
0

ALFE [mol/(m? + 5)]

Hﬁm

be

ZEME T [mmol/(m? - )]

T1 T2 T3 T4 T5 T6

T1,T2.T3.T4.T5 A1 T6 W% 1, EH L ARR/NG FHEFRIR2 57 83 (P<0.05),

3 TRAEMNESFHELSERNZN

Fig.3 Effects of different treatments on photosynthesis of strawberry cuttage seedlings

27 ARALEBMESTEERRAF AN

Hi P&l 4 AT A1, T2 A B 45 447 1 AR R I ) i
B E T T AR T3 AbFE T4 403 TS AbFE T6
AbFE(P<0.05) . 5 T1 AbBEAH LG, T2 AbFH 2 A5 44
WA B EHRE 12.30% (P<0.05) , 5 T3 4t
PR Lb, T2 Kb B AT A 45 W AR R0 O B E
79.87%(P<0.05), 5 T4 kbFAH M, T2 Ab 3 % %5
TG AR R 06 1 B E 5 22.23% (P<0.05), &5
T5 AL FEAH LY, T2 A0 PR A5 48 B AR R 06 ) 10 3% 42
9. 60% (P<0.05) . 5 T6 ALFRAH LY, T2 Ab L Hi %3
FFA/ P R0 ) E RS 15.36% (P<0.05) . AHIA]
B3N TRIBC Lb A 3 2 [) B g 447 1 AR 2R 05 1 AR AE
WEMZES, 5 T1AABRAH L, T2 Ab P& AEFF 46 1
R S B E 12.30% (P<0.05) ;5 T3 4 FHAH
Lt , T4 Ab 35 g 4 1 AR 3R 05 07 Bl 4 = 47. 19%
(P<0.05) ;5 T6 Ab3AH LL, TS Ab 3 R A5 4 1 AR
RGN B 5.26% (P<0.05) , Hi Fikgs 5]
B SRR R A 5 B T I S 4R AT
TR RIS Sy, Hoh T2 A FRANAR 2205 1B

3 97 i

o AR P AT LU 25 i AR ) 1) 2 A AL g

200
160} ¢ be
120F q

80

AT [ng/(g - b]

40

0 T1 T2 T3 T4 TS T6

QbR
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Fig.4 Effects of different treatments on root activity of straw-

berry cuttage seedlings
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