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Screening of tomato plug seedling substrates proportion suitable for mech-
anized transplanting
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Abstract: The composted livestock manure, mainly used as the organic substrate, was mixed with peat, vermicu-
lite, perlite. Nine kinds of substrates with different volume ratio were formulated and used to cultivate tomato plug seedlings
( Lycopersiconesculentum Mill). Then the plug-seedlings were transplanted by a mechanical transplanter. The physical and
chemical properties of the substrate, emergence rate, the growth index of the tomato seedlings, scattered lump rate, as well
as the results of mechanized transplanting were characterized. According to the above results, these nine substrates were e-
valuated comprehensively in order to select the appropriate organic substrate for tomato plug-seedlings suitable for mecha-

nized transplanting. The results showed that the bulk density and air-water ratio of the nine formulated substrates were in the

e B85 ,2017-07-06 range of ideal substrates. The substrates slightly tend to be
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alkaline, which could meet the tomato growth needs. With

the increasing of the composted livestock manure volume,

B A AR AR R 5 the general porosity, ventilatory porosity, water retention
EBRA EER( 1967-) 5 7 5O BB R E 8k porosity, cation exchange capacity (CEC) ,and N, P, K
WS4 LR A H AR ITE Al Bt 52 B 5%, (Email) content of the substrate displayed the decreased tendency.
tang@ jaas.ac.cn While, bulk density, air-water ratio, pH, electric conduc-

BIFUEE . 55, (Email)yzy201@ 163.com tivity ( EC) and organic matter content displayed the in-
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creased tendency. The growth and physiological indexes of tomato plug-seedlings nurtured with 50% composted livestock

manure showed the better level than that nurtured by CK. The tomato plug-seedlings under the treatment of S7 (. composted

livestock manure : vermiculite : perlite : peat = 5: 2 : 1 : 2), showed the best growth level with 5.56% scattered lump

rate, and more than 94.30% qualified rate,which was suitable for mechanized transplanting.
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Table 1 Different substrate formulation

AL
Jb B
B B B BIkE [va)
sl 7 1 1 1
s2 7 2 0 1
s3 7 1 0 2
sS4 6 1 1 2
S5 6 2 1 1
S6 6 1 2 1
s7 5 2 1 2
S8 5 2 2 1
S9 5 1 2 2

BHITERE A NY/T 2119-2012 B3R H #
T O B AL R A AT 2
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Table 2 Physicochemical characteristics of different substrates

LT REA LR 1 A%, R0 30 PR3 IREE .
1.3.4 @R H KK ARIEYLRAT L FRUE IB/T
10291-2013 MR MM > Hiad ik b T e,
B2 47  RIBRIPAT AL, 2258 120 cm, 2815
10~33 cm, 1% 2 FATHE < AR BEH0AE . A .40 cmx40 cm,
B:50 emx50 em, ZEitHA% 5 04 AR AL EAR 4k 38
AL R BN R TR R AR AR R R A8
= [ BB (CHRBS AR A+ 3 R+ 8 1 A+
B0 1/ BE RS0 100%

1.4 HELE

IR KL 38 SR ] Microsoft Excel 2007 F1 SPSS
17.03F 47 AL BN GE Tt 434 , AN [ BE 1] 1) 5508 >R
/N EZEFE(LSD) # T2 E LR,

2 ER 5550

21 AREAFEROEBELER

2.1.1 RREBRFZARGHEER YRR E
I KA W B RE A2 S a8, S AR AR X 7K
A FIFEAM ML, NY/T 2118-2012 16047 1t 3 o
HEN 0.2~0.6 g/em’  BFLBAE >60% | i < FLER
FES15% FEKFLBRFE >45% <K 2 0.25~0. 50,
M2 2 AT 405 M CK A2 T 44 70 18 B VS L 7Y
Horpr S3 f5e i, CK e fIX, & 5 CK 25 W35 B
FLBR B RN K L PR A B R I8 T €K, S5~ 59
SAFLBREE TN ST ~ SO 5 /K FL B 76 8 BB LN 5 18
FUBREE 4 CK ST LT 15% 4, H A4 #7038 ‘B 3 Rl
P £ B0 SOK BB AR BB T DY

B R ¥ B ' . .

’ (%) (%) (%) (emol/kg) ° °
CK 0.31le  66.68a 14.95¢  51.73a 0.289¢  7.090e 2.55a 59.56a 243.49b  689.80a 346.81c  445.17d
Sl 0.502a  55.89f 14.88¢c  41.00e  0.363ab  7.392a 2.74a 37.91de  281.12a  526.3lcd 716.48a  981.09a
S2 0.515a  56.45ef  15.54bc  40.91e  0.380a  7.385a 2.61a 37.66de  278.28a  586.85b  723.65a  974.37a
S3 0.523a 57.38e 15.61bc  41.77¢  0.374ab  7.290b 2.72a 37.30e 281.18a  558.96bc 718.10a  951.99a
S4 0.418b  59.46d  16.13ab  43.33d  0.372ab  7.266bc  2.57a 41.37cd  273.00a 475.71e 693.62a  883.63b
S5 0.402bc  61.21c  16.6la  44.60c  0.372ab  7.254bc  2.44a 42.70bc ~ 259.76ab 485.28de 695.89a  870.38b
S6 0.390c  60.96¢ 16.10ab  44.87¢  0.359ab  7.281b 2.42a 44.20bc  255.15ab 479.24e  690.23a  850.81b
S7 0.399bc  63.06b  16.87a  46.41b  0.364ab  7.205bcd  1.96b 44.35bc  240.68b  477.22¢  626.84b  724.48c
S8 0.384c ~ 63.28b  16.63a  46.43b  0.359ab  7.144de  1.99b 44.65bc  244.70b  487.72de 629.49b  756.95¢
S9 0.358d  63.33b  16.45a  46.88b  0.351b  7.170cde 1.97b 45.35b 238.21b  479.36e  619.59b  735.07c

S1.,S2.53.,54.85.56 57,88 .89 W3 1; A —FHHE G AN F/INE FRER R 25 5 B3 (P<0.05) s #H /NG F R RR 22 R 8.3 (P>0.05)
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2.1.2 FRBEFERGLFZER  FEFHH pH
B SR (EC) REBEF AW ELESE, —
HHEFR pH (8 5.5~7.5 . EC {H<2.6 ms/cm,
PHES T22 48> 15. 0 cmol/kg, A WL & 8>35% N
B EER 2 AL A AR He ST
pH {ER 55 7. 392, U B 5L ot v VR TG J 2 & & 2E4E
J&i , pH 3T s EC 2 O 35 v Jir 5 n] i e dh o vk
FER AR, 2PN i SR SR R S1~S4
() EC {A 5T CK Ab, ALy b Hh F & 28 A
FUREAR EC {5 TR, Hod S7~S9 #R7E 2.0 ms/cm DA
W, FHESF3c#e e (CEC) , CK i, S5 & M T 25 5
B3, FEETh N, P K A& B2 i B X R4 1Y
WAL, B 2L RO R AL B 43 S FE 50~ 500
mg/kg 10~ 100 mg/kg 150~ 600 mg/kg N F "', A
[FIFC 5, CK A B 22 2 ik de (I A8l | St
B i IR, 156 I 35 O v S I 2 B 2 S R
RO S R TR, S5~S9 AL & RS
CK BB E2ER,
2.2 AREAERMENHEHXME

R ST — BURIE B UM RS R 1 1T A A
M 3 A, CK 285 6 d T HN 65. 74% , & & T
AR, 5515 d BRECT S1~S3 BELTF CK 4,
Bi )7 S4~S9 Hif R ML 90% , I CK 412, Hivb 87
R R, 1K 95. 14%
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Table 4 Lump rate of different proportion substrate in tomato

®3 AREBEHFERMNEHRHBEEHZM

Table 3  Effect of different formulations of substrates on tomato
seedling emergence rate
%6 d 15 d
e N L
(#F) (%) (#) (%)
CK 47.3a 65.74a 64.5b 89.58ab
S1 18.7d 25.92d 54.3c¢ 75.46¢
S2 19.0d 26.39d 54.8¢ 76.11c
S3 19.6d 27.22d 56.7bc 78.70bc
S4 26.7cd 37.04cd 66.2a 91.90a
S5 28.3bed 39.35bed 66.3a 92.13a
S6 27.3bed 37.96bcd 65.8a 91.34a
S7 40.3ab 55.57ab 68.5a 95.14a
S8 37.7abe 52.31abe 67.8a 94.21a
S9 40.0ab 56.02ab 67.7a 94.03a

S1.S2,83,84,85,86.,87.,S8.,59 W3 1; [F— 5 %4 5 A Rl /NE 4
Fon 22T WBE(P<0.05) ; MF/NE FRFERZEFABE(P>0.05),
2.3 AEEAEREMYEHHIERMNZ N

BRI, B T O AL A, K 4 7]
AR ST T S B B H 70% %3] 50% ,
OB TR, A% B I & Bue R E U R0t T
CK, Ut BC Iy A AR R ik, AR % A R T
A H A AHL AL A

il e i HOE R

[LefAb

il e

pg:t <10.0% 10.1% ~20.0% 20.1% ~30.0% >30.0% %%ZE;K %(1;;}:
(#) (#) (#) (#)

CK 13.3e 8.3a 3.7a 4.6a 27.78a 72.22e
S1 15.0de 8.3a 4.0a 2.6b 22.22b 77.78d
S2 16.0d 8.0a 3.7a 2.3be 20.00bc 80.00cd
S3 16.0d 8.3a 4.0a 1.7bed 18.89bcd 81.11bed
S4 19.3¢ 5.3b 4.0a 1.3bed 17.78cd 82.22bc
S5 19.0c 6.3b 4.0a 0.7cd 15.56d 83.33bc
S6 22.0b 3.0c 3.7a 1.3bed 16.67cd 84.44b
S7 25.0a 3.3¢ 1.3b 0.3d 5.56e 94.44a
S8 24.0a 3.7¢ 1.6b 0.7cd 7.78e 92.22a
S9 24.7a 3.3¢ 1.0b 1.0bed 6.67¢ 93.33a

S1,82.83,54.85.56.57.88.89 WL 1; [l — 5 5de 5 A Fl/NG FhE KR 25 57 3 (P<0.05) MR/ FHREFR R ZF A B3 (P>0.05) .
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M5 AR, &7 5 CKBR 3k 4 i A Hov

B2 A, HAh S A KASPR AR BB 5
CK MRk m e, 19. 61 cm, HiA By bk &
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BFMLT CK;S1~S3 Mtk s A, A 1E & WL FS
o MR RTEAA VL F B B R TR R R
IS, 75— Ya Bl P 5 R SR R A i R IE A G,
Bi )y S5~S9 M AR 3 KT CK; & By it R
YR EST CK,

WAL EZ8E, BN K ST
IR T A WA 23 D AH O, S4 ~ S9 AR 1R AR
FHRT CK, AR H S e 7RI b T 3843 5 b 13
SYEIAR S, R R R AR, REAR BB, 2462

x5 ARBEAERMNEREERKNZM

Table 5 Effect of different formulations of substrates on tomato growth

TPt s B S1 40, HABEC 7 A AR Sl L AT K
T CK,

T F8 B 4 e AR R sl e v O S YA
5, bR ST Ak, HAEE Jr AHE v 8 B0 & 3 K T CK,
Hrfr 87~ 59 MRt e %R K, A 70.222~0. 233,

HRAE DA 1 25 5 mT 0 B 25 L v I A & SR
B3 70% % 2] 509% B, 2% e 7 7 il 40 v 0 258
AW AR ARRBLE LIS g A Ko
faott:, A R TR £

= EX oy il FEGE H VINSE (Y
CK 19.61a 2.46bc 5.50a 33.02¢ 30.40c 0.165d 0.84d 0.169¢
S1 10.90e 2.32¢ 5.25a 28.15d 34.45b 0.146d 0.81d 0.174de
S2 10.41e 2.42bc 5.25a 28.08d 34.35b 0.208¢ 0.83d 0.176d
S3 11.05e 2.62bc 5.25a 28.42d 34.90b 0.220bc 0.86d 0.178d
S4 13.70d 2.68b 5.50a 33.49¢ 35.75b 0.237bc 1.07¢ 0.214c
S5 13.88cd 3.03a 5.75a 36.75b 35.13b 0.234hc 1.10c 0.216¢
56 14.76bcd 3.05a 5.50a 35.42b 35.20b 0.245b 1.14c 0.215¢
S7 15.02bc 3.12a 5.75a 40.66a 39.02a 0.368a 1.32a 0.233a
S8 15.46b 3.05a 5.50a 40.06a 37.78a 0.356a 1.23b 0.222b
59 15.39b 3.01a 5.75a 40.02a 38.78a 0.346a 1.25ab 0.227b

S1.,S2.,53.,54.,S5.56 57,58 .89 W3 1; A —FEHE G A F/INE FBERR 25 5 B3 (P<0.05) s #H[A/NE F R RR 22 R AR B (P>0.05)

2.5 ML A ERE

H & 6 ATAL Bk CK Ml Ak % AR KT
TP FRHERLE 1 5% FI 4% F1 , LAY 77 #0385 4T 5
CK PR 2 88 B R M0 i R K AT bR
HESN A 0 INFAT AR HE R AE 1Y) 7% 5% 5% Fl
5% ;AT bR fE B E G A% o 90% , ST ~ S9 Fl S5
(B) .S6(B) A& RERH T 90% , 75 HUMAL B Hedn
HE, Hod S7(B) ik 94.30%,

3 1 i
RV E AR S BT IR AT R R 1
SHRTT I 5 A5 T R AR B 5 1 WL B AT 4R 2

SRR ) BTN AT, R AR L0 o 1
F& T R AR A B AR R B B S

FLJp 0B H R WLl SRR S S AR P A
EAHURAS R B F Ly AR R s, AR
e S A B 2 5ia 0 B ERA fROR B B T
FIEE T, R IEAE B AR 50% BB
S7~S9 H5E H T a2 A K B B AT CK, 3L
3R Ak 25 1 T AR AE AT M A o R Y 3
YU BOR AR R 4 10% ~ 20% , LIRS AR A A% 26
it 90% , BL 5 ST & 48 ik 94.30% ., BILEL 7 S7
RS2 E B 250 I8 2o TR RS - 2
1@ 2 JRd GBS R i & i L e T .
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Table 6 Qualified rate of mechanized transplanting of tomato seedlings

IR REC EeR EREC ERE BB BIRER MR MR EENEC ERNDRE GIE iR AME AR
) (o) ) () ) () W) (e (D () ) (%) () (%)

CK A 23 10.09 17 7.46 20 8.77 13 5.70 14 6.14 17 7.46 161  70.61
B 19 8.33 14 6.14 18 7.89 14 6.14 12 5.26 16 7.02 166  72.81

St A 10 4.39 7 3.07 12 5.26 7 3.07 4 1.75 6 2.63 196  85.96
B 9 3.95 9 3.95 10 4.39 6 2.63 3 1.32 4 1.75 199  87.28

2 A 10 4.39 8 3.51 13 5.70 6 2.63 2 0.88 4 1.75 197  86.40
B 8 3.51 9 3.95 11 4.82 4 1.75 1 0.44 2 0.88 202 88.60

3 A 9 3.95 8 3.51 12 5.26 9 3.95 3 1.32 4 1.75 195 8553
B 7 3.07 7 3.07 9 3.95 7 3.07 2 0.88 4 1.75 201 88.16

S4 A 8 3.51 9 3.95 11 4.82 7 3.07 3 1.32 3 1.32 198 86.84
B 7 3.07 8 3.51 8 3.51 7 3.07 3 1.32 2 0.88 203 89.04

S5 A 9 3.95 6 2.63 12 5.26 9 3.95 5 2.19 2 0.88 199  87.28
B 8 3.51 4 1.75 9 3.95 6 2.63 4 1.75 3 1.32 206 90.35

S6 A 6 2.63 5 2.19 10 4.39 5 2.19 3 1.32 5 2.19 203 89.04
B 6 2.63 4 1.75 8 3.51 6 2.63 3 1.32 3 1.32 207 90.79

ST A 3 1.32 4 1.75 6 2.63 2 0.88 2 0.88 4 1.75 212 92.98
B 3 1.32 3 1.32 4 1.75 4 1.75 1 0.44 2 0.88 215 94.30

S8 A 4 1.75 4 1.75 6 2.63 5 2.19 2 0.88 4 1.75 209 91.67
B 4 1.75 2 0.88 4 1.75 5 2.19 2 0.88 4 1.75 213 93.42

9 A 2 0.88 4 1.75 6 2.63 6 2.63 2 0.88 4 1.75 208 91.23
B 6 2.63 2 0.88 6 2.63 4 1.75 3 1.32 5 2.19 211 92.54
S1,52.,83,54 85,56 ,57 S8 .89 WL3% 1; HUME A BRATHE 40 emx40 em, MU B BRTTHE 50 emx50 em; [7]— S8 /5 A [Fl/NG 5B 3RoR 22 5 3 (P

<0.05) s /NG SRR 2 R B3 (P>0.05) .

S HRA AT AL AR o R B AR B
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S0 B BRI 30~ 35 d, Ml E A FIAR 2 L)
P BR R 14~ 16 em, THZEIEH, 7 I 528 AN B |
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A AT (PR 25 G B B 4 BT ol 2R € B A, TG
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ok B iR T4 48 95 11 Rk IR, (8 T % s fnf iy | ]
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JREERTHEAT/INEENER , 25 TP SR AR R AE ATl b
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BRI R KU H [RHR w 2E— 2B AT

S E R
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