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A 0411, 2:2:1: 1, 4:0:1: 1, AR
HALPIR ISR 1, & R4y, R AR R
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B oy A HETT a, FERT b FIEESR o i R R
E LT (Mg 1, 2 DA ) A%

B b B A, 2014 4F 9 H 10 H ifE 6 35 5 JF 2 A,
MOER B e a — RO I 7 S B o AT E AN
[l Ee gl PR, R L9 (372) 1IEsCEI,
oAb, BPEERT a 4T, BB b HiT, B e
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Feta g, B b A MAEE R ¢ 4h I,
AGbE 3 RER, 27 NN, EAN/NX LD
100 em x30 cm =3 000 em?®, FAS/NXFPAE 14 Bk
B, P HE, BEHEFPAE 7 BE, BREE 30 em, 17
(HE) ¥E 15 cm,

x1 BEBEERMERELER

-~ A SALBREE o {0 EL (=1 AL N P,0; K,0

(g/cm’) (%) (mS/cm) (%) (%) (%) (%)

i 05 0.75 69. 20 6.85 1.13 38.56 1.34 2.34 2.12

e 0.26 63. 08 5.39 0.11 44.89 0.70 0.27 0. 90
WA 0.39 74. 42 7.03 — — — — —
3 o5 0.11 76.17 8. 44 — — — — —
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500 5 + 7 R 800 5 BiIA B
1.2.2 Eshs5 ik
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SR A I i ) S A e P B T B, FLBRE
FA BT B 7 b | M A 5 2t 038 i s/, 2k 2
JC Y B A AR A5 5T pH (ER 6. 37 ~7.00, #5403 pH
RS R, EC {5 0.16 ~ 1.52 mS/cm, % #

0.24 ~0.69 g/cm’, SALPASEE 71.18% ~ 86.03%,
BHUFR 26 1% ~34.5% ,N, P,0,F1 K, 0 [
SFETHR3.60% ~5.52% , HIAEFTERMEBTAAT A
B IYER

K2 ARLGISEAOESHERERMELERK

- Eayy SALBRE EC{H oH i AL N P, 05 K,0
(g/em®) (%) (mS/cm) (%) (%) (%) (%)
T a 0.24 86. 03 0.16 6.37 33.54 0.77 1.24 1.59
% b 0.49 77.78 0. 67 6. 64 27. 65 1.03 1.99 1.91
i ¢ 0. 69 71.18 1.52 7.00 26. 11 1.21 2.26 2.05
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(2014 4F 12 H2 H), &MERJEAHE T, BHEFH
AbEE T MALFR T ZER T 15 d, # 1, b
KU AT RE T a FIHE ¢ 40 4R RT T 12 A1 13 d,

o d, FRUWUERM, AFE Tb, b FAIb 454
AP RE T a FIFERR c 2R T 12 f15d, 11 A1 8
d 213 fre d, iRgegs REH, 763 Fighfih, &

AP b AP o FAREE e B52 0 7 11 d, HK i b BIREA S0l R 1 RS $ 10, BT o BOR
AP AL EE e, 3nlEb i Ma 25 7 10 WX,
*3 FAELBERNEFERKYWERNZIG
i FEAH B ] 4R AL SR ] e WA
(2014 4F) (2014 4F) (2014 4F) (2014 4F) (2014 4F) (2015 4F)
la 913 H 10 420 H 10 28 H 1129 H 12H14H 330H
Ib 9 A 13 H 10 A11 H 10A17H 11 A19H 12A2H 3A18H
Te 9H 13 H 10 A13 H 10 A20 H 11 A21H 12A15H 3H23H
Ta 913 H 10 14 H 10 23 H 11 726 H 12713 H 328H
b 9HI3H 1049 H 10 H 18 H 11H19H 12A2H 3H17TH
Me 9 A 13 H 10 A12 H 10A19H 11 A16 H 12H413H 3A25H
Ma 913 H 10 H 14 H 10 421 H 11 A23H 127 17H 3H29H
b 9HI3H 10 H6H 10 H13H 11 H18H 12H7H 3HI16 H
Me 9 H 13 H 10 A13 H 10 A20H 11 A23 H 12A8H 3A2H

2.4 Mgl HEAC L O FiRg e AR

EARTSRE Y/ NUNTTE NP SN N o S S 3SR S
PR 12 B BAR 4 7 5 5 B AR A
B, 3 AP RRKRME, NK4F

W, ISR, B a MR b AY R AR
SR YA R T AT o, H AR R T R 2
o A, LAIARBE T a ATAL BRI b 7 &

Dy
B 7] o

x4 AEAVLBERMEZEHRFENZN (FHE £ RER) (g)
pieL 2014 412 A 2015 41 H 2015 42 H 2015 43 H 2015 44 H B
Ia 4.32+1.20 a 6.521.05 b 49.41 £12.04 a 146. 87 £10.99 a 53.24 +14.20 a 260.36 +12.50 a
Ib 5.34+1.31 a 21.59+2.29 a 47.58 +12.87 a 128.13 £8.42 a 71.27 £5.60 a 273.91 +7.66 a
Ie 7.29£1.61 a 25.54 +4.02a 41.24+1.57 a 156.06 +45.33 a 53.57 +8.50 a 283.69 +45.88 a
Ta 6.46 +1.98 b 17.88 +5.79 a 46.75 £10.54 a 197.26 +36. 84 a 60.21 +4.94 a 328.56 +30.92 a
b 15.76 +1.71 a 21.59 £5.09 a 49.66 +4.01 a 131.78 +1.54 a 58.42 +6.95 a 277.21 £8.40 a
e 6.68 £0.20 b 20.69 +2.89 a 38.50+4.19 a 131.78 +8.91 a 75.29 £6.70 a 272.95 +14.39 a
Ma 6.85+1.89 a 8.68+1.83 b 69.71 +4.58 a 142.02 £15.65 a 66.19 £8.93 a 293.44 +7.40 a
b 6.63+0.53 a 24.23 +3.92a 50.09 £4.47 b 150.37 +6.29 a 78.03+13.12 a 309.36 +15.22 a
Me 9.25+1.05 a 21.22+2.05 a 49.56 +5.17 b 133.94 £13.41 a 59.98 +5.47 a 273.95+13.84 a

T AR/ NE TR S m A B A 22 S8 8 P <0. 05 RFKF-, FIA,

2.5 Mg HE AL L NS FERE SR S B 5 R

2.5. 1 M Hg| R A o 0] A SR S KUK F) S
M5 nf DUA w0 2R 0 e g 2R S A ml i 1k

il e B RS SR FSR R W, FE RN AR

AR5 3 I, R b A [ 4 2R

SR VA PR i BV b AR R TR BT a T SR

c (BRyIRBIM A ARG 1),
BB RS A R R BT R A A B AR 22
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£S5 ARAMEBEERVESRILAAGENZE (%)

WIR (12 H22 H)

R (2 A25 H)

FWUEM (4 H10 H)

il Hill Hill il Hill il il il il
Hfffa 567+0.75b 6.37+0.07b 9.33+0.35a 3.05+0.16b 2.93+0.05a 3.02+0.28b 5.16+0.12b 5.30+0.16a 2.78+0.25b
HTb  894+0.30a 851x0.22a 823+0.18a 4.23+0.31a 3.51+0.24a 539+0.34a 4.88+0.77b 590+0.62a 590+0.44 a
Hffic 538%0.13b 6.01+0.36b 6.15+0.47b 3.87+0.01a 3.36x0.23a 3.1920.25b 7.49x0.57a 5.87+0.51a 4.33x1.19 ab

&6 nfLIE N, ARl wiibEail, 4
PMEAGIEAL (BT b FIFERT o) AYRERERSLAHEIR [L
IR TR AL (B a) , FF HILAERT b AP

i, YRR AR BRI = T HE T a FIEER ¢ MBHRR L .
BRI A b H | DAL b AC B v T AR S
MR E s, M 12.21 £0.35, BEE TR a,

K6 ARGEEFRMNEERHERLILE M

WIEW (12 A22 H)

R (2 AH25 H)

FMUEM (4 H10 H)

&0

il Hill Hill Hil will will [ Hill will
Hffia 525+0.29b 6.69+0.51b 10.73+0.84 a 5611 11b 6.50+0.34b 6.72+0.02b 11.52+0.61 a 12.94+1.03b 7.82+1.23 b
b 9.13x0.54a 13.12+1.70a 10.58+1.89a 9.01 +0.94a 8.45+0.52a 1221 +0.35a 11.50+2.40 a 15.68 £1.96 a 13.06 +2.51 a
Hffic 60+0.24b 423+0.31b 9.10+1.29a 7.37+0.64ab 8.30x0.66a 10.79+0.47 a 10.32£1.28a 12.65+1.33a 8.46x1.13 a

VAT £ R AR P S, A —
AT 5% ~13% 218, 1R T TLUEH, M3
WikE, FMEETD, wRE 3 AR A T
PEFEE) = T A ARG 1, R AR 5
WInTEEEIEY ) S 2 R R, M 3 ROk
F, B s g IR RS B R A2 106, LU

LI b SRS AT [ 4 B R AR R 5 TR a
LT ¢, Hor, 7EREA, Rigeinl, MIs e
I, AInamis e (FFb) ARG L e
Y X AL EE (LR a), DAZESR b AbBE)
Wi 1 AR SN R Y S e, R (8.27 +
0.03)% , WFEETH a FIEMT ¢,

R7 AEAMEBEERVESRIAAEER I (%)
WIRW (12 H22 H) BRI (2 A25 H) FWEY (4 H10 H)
F T
I gl el [ gl el [ gl gLl
Hffta 10.33£0.17a 11.03£0.42a 9.67+0.30b 6.7320.03c¢ 7.43+0.42a 7.43+0.23a 9.97+0.09a 9.20+£0.06a 7.17+0.07 b
HFEb  10.83£0.55a 10.43+0.23 a 12.17+0.17a 8.27+0.03a 7.83+0.24a 7.73+0.2a 817+0.03b 9.23+0.07a 827+0.12a
Hfic 10.13+0.03a 10.47+0.26a 9.97+0.09b 7.33+0.09b 6.40+0.06b 540+0.17b 8.03+0.07b 7.43+0.07b 5.50+0.15 ¢

2.5.2 ] M PR RN B R S R A B
RSN E Y SCE SRS RS i BT — S
Bhn, EATERRRE Lagm 5 R )k, Bk
MR & B IR E R A N EFRME., h®
8 MLIE H, PUIRIMERATF 30. 99 ~41. 40 mg/100 g
FW Z[8], WANEIE IR E , R R S0 (P I0 i iR

A BT RS, o, FERR AR,
A n | EAC AL FE (HERT b FEEST o) RYET 1 AIE
1) 2 SR S T R I TR 5 2 49 AR 7 e T 0 IR A 2
(P a) . JFEARBARI, W 1 LR b 202 (i
WIHEAC AN 50% Je k) frm, wi ILLAFESR b AbHFI
R o AP, W T a,
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8 REIAMEE GRS R HR IE H 20

(mg/100 g FW)

WIEW (12 H22 H)

R (2 A25 H)

FWUEM (4 H10 H)

il will wl il

will il il Hill il

Hfia 30.99+0.38 b 34.56+0.65b34.80=1.19 ab 33.06+0.64 a 37.24+1.47 a 34.16£1.02 b 37.43£0.22 ¢ 38.22x0.61 b 40.26 +0.86 a

35.65+0.05 a 35.57 +0.86 b 37.77 0. 14 a  39.71 +1.02 a 38.15+0.78 a 39.45+0.38 a 39.75+0.11 b 40.76 +0.36 a 40. 18 +0.26 a

Hffic 35902028 a 38.11+0.59a32.49+1.25b 37.64+3.54a 38.16+2.37 a 39.99+0.97 a 41.40 £0.05 a 40.55 +0.14 a 40.25+0.23 a

&9 ATLVAE W, BAR RSt E A S &
1£0.10 ~0.56 mg/g Z 0], M3 FAERKIETORE, 78
FESLHRRASS 1, FE5T b A A SR sl i v 2R
ISR THR a IR o; M3 PRI R,
FEFT a v, WIRBIFCRWOE I, 2 IR S ay nl ik
EAGEREIAE IR, 35 b, RISRI 3
AN, &l IR S Y AT s v A S A TR 1
s FENT e, TERVISRIHACRIOE B, 2 IR SE

AR S R TR T & AR IR 3
AN, A TIAERET b A AT MR o R o
a ML ¢ Ry, ARSI, Mg [, i D&
I, BBib (ML 50% Ye ) fFae R ssnT
RO TR (T a) , BRI
AACEE DAL b A P v TR 2R S A B
GHEE, N (0.22+0.01) mg/g, WEEHTHF a
FIEER .

R TRLEBEERMESRIAMAEEANFIE (mg/g)
PIRM (12 A22 ) BRM (2 A25 H) RUEHT (4 H 10 H)
o Hil Hill il Hil Hill mill Hil Hill mill
Hefa  0.49£0.0120.33+0.08 a0.34£0.03b 0.10£0.01 b 0.150.06 a 0.16 £0.04 b 0.15+0.01 a 0.13 £0.01 b0.13 £0.01 b
HF b 0.40£0.01 b 0.24£0.01 a 0.56 £0.08 a 0.21£0.04 a 0.19£0.04 a 0.22+0.01 a 0.16£0.02 a 0.23+0.02a0.23+0.01 a
HFfie  0.22+0.01¢0.29+0.06 a 0.39 +0.01 b 0.19£0.01 a 0.13+0.05 a 0.15+0.01 b 0.16+0.01 a 0.15+0.02 b0.17 £0.02 b

2.5.3 M| A I SO0 A SR ST AR AR P B

T RN AR RS Zi e n) 2 AR
Z—, BTHEAEEIPRHREEWAE, £EFEK
BATRARMPLE Z N E AN, AR
K, LERERNILAERILELERE &1 50
B CEi 20 45 FE 10 ATUE
H, WARBEIEE, RERLWAETES &

K HNE EFETREMES, N3 MEFRE,
BRI, BRI b P RENE T RS =
BT R a ML o, RIS T AE I+t
ARSI, BRI, AigkEw . Bl
IR, R b (i 95 HE AR AL 50% Ve <)
MR AR AEH RSB E TR (5

a)O

F10 ARLSEBERNEERITESEZHEMN (mg/g)
o MR (12 H22 H) AR (2 A25H) RIEH (4 A10 H)
e W1 e i ™ I H ™ I I

Hffia  119.83+0.64 ab 118.75+9.08 b 153.77+1.54a 167.57«17.00a 147.02+5.08b 19492+3.17b 14274 +13.94a 114.02+10.40 a 116.60 +3.56 a

Hb  117.53£3.41b 150.92£1.39a 143.65+2.19a 183.70+5.88a 198.27+1.45a 226.26+2.53a 118.69+15.03a 129.09+1.98a 124.24x1.23a

Hic 136.65+7.90a 13493493 ab114.024.32b 186.73+3.30a 197.07+4.01 a 183.27+6.18 b 154.41+6.10a 136.93+5.46 a

85.55+2.20 b

3 @ikt

MG A ATERAR R Z 4 0.5 ~ 3.0 mm KiAEHY
MBI SR B R SR A, A7 It ] G 235 Rl AT e
AR5 W] 3 JES AT SRR 1) K RS P e s T A i s
AR ISR A R m AR R, B R 2R TE R

MIEEST, WFZA e E MR AAF R BE T 250, A
i, ] ME S ik BAT R A fL v SR AR oK
ELSIOT MY AL T RE A R AT 45 B A DL
OB IR BOKAL S P AT 4E 3R A 25 M G
X, BEIMETEA R BUEY UK E AR, N8 e
ZRERIVERTT , B i el A B siCH
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A= 5 TR E SR L, AR AR NER B S Hroc
XoF R T Tl L 5 A 5 5 A 2 7 1 e | M S 1)
ME S5 R, e EA LTS & 42.2% B
f225.6% . A1.4% . #1.0% . B 1.0%, oA
LR IC R A 17 MRS,

FRAERIMKIE 8 ~9 M A, BAAEK MLk
HATEFRMAEAK, AR LB, fERat
I S NS B AL, BENS AT AR SR I
WORIASEET, FEBT b 1 F AR R SR IR TT a Al
R ¢ 2R T 5 ~15 d, MrIsIHEAR & A K i
IS MEAL ORRE RAF IS M A R Y T, XY A 25
BEACHRVERI S, FRIE T FAE AR R rh B K RS A
SRR A AR 2%, SRR AR T R 4F
M, MU F T B A Y AR S, il iR B 4
RIS RACRT e | HE RO X A R S R I
Jo B ARICR

JH 35 2 e ) e S AR e 2 K o v B 8 Ok
AT DL o A SR A BT, R BRI b ARG B A
AR T SR SR KUK, B TR SR E SR
FEJT b B RAE R ST VT S . AT M EDE Y |
PUR PR AL T &R & AR T AT a MEET ¢ 4%
Brag e, X5 T ERIR A OB 58 45 S A — 5,
FHICHFFE B, e 5] 3 MR RE A8 AR EAE ) AR 4, K
b o AR g S i, SR S R R A
RPN A K R A R B A A e R
AR, 7E 4 b S Y di 45 MEAE, AT
it m FEHEK, AT 055+
RE L EEREP R BN, 1E R AR
A3 i A — R L A5 i ] M A R S R R A fef
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Substrate formula of cow manure vermicompost and its effects on strawberry growth

ZHANG Shu-xuan', NIE Xin', CHANG Jiang-jie', LI Hui-xin', ZHAO He-juan’, WANG Lin>, WANG Dong-sheng’, HU
Feng' , JIAO Jia-guo'™ (1. College of Resources and Environmental Sciences, Nanjing Agricultural University, Jiangsu Col-
laborative Innovation Center for Solid Organic Waste Resource Utilization, Nanjing 210095; 2. Nanjing Institute of Agricultural
Sciences, Nanjing 210046; 3. Nanjing Institute of Vegetable Science, Nanjing 210042)

Abstract: In this study, the cow manure vermicompost, peat, perlite, and vermiculite were mixed with different proportions
(the volume ratio of vermicompost, peat, perlite, and vermiculite in substrate a, substrate b, substrate ¢ were 0:4:1: 1,
2:2:1:1, 4:0:1: 1, separately), to select the best growth substrate for strawberry through the analysis of strawberry growth,
yield and quality. The results showed that the substrates were general suitable for strawberry growth. Generally, the soluble
sugar content, sugar-acid ratio, soluble solids content, ascorbic acid content, soluble protein content, anthocyanins content
of strawberry fruits in substrate b were higher than that in substrate a and substrate c. In addition, the harvesting time of straw-
berry fruit in substrate b was 5 ~ 15 days earlier than that in substrate a and substrate c. So the substrate b can be recommen-
ded for the factory production of strawberry growth.

Key words: cow manure; vermicompost; substrate; srawberry growth



