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AR @ERK, RBEITRHLERMNTRF, IKEKE W, 6% RIHEE R THARE S, 5 8 X

F 3R 64.58%.

S, ARAATHEHmhBREFGAER, HEKE W, AAT S, S, 5 SSAMEHR, oA, TEMR

B3 b 3EE R A3 e, S;W AL A A 8K 0.02 mm, 0.19 A, 11.66 mm?. 6.42 mg; ikiE KB W, U F A F
Siv So 5 Sy A Btk agIEhe, SW, ALIE B39 K 0.18cm. S, AR A AT H R TIRG ALK, BEKENS,. S, 5

Sz AR T A ARKIGARAI R IR, SW, & FARK B 338K 227 mm, S;W, & 32442,
[448]) 537%}ﬁ{&4§7j(§f Wzﬁf‘lﬂ;é%ﬁ%ﬁﬁﬁiﬁ?ﬁ, 815 S, gﬁ%/’gﬂ(% W,

0.03 mm. 6.57 mm?. 1.30 mm?.
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B, NEME RG-SR RS %,
1 MR 55
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AT AR RO R, LR R 3 A
(Si~ Spv S3) Sy WEALKN K22 EIR L, &8
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Table 1 Physicochemical properties of different substrates

ey} AR HEEK SR A R = R B =
Bt Bulk K Field  J¥ Total EC/ NOz-N/ NH,"-N/ Available Available Organic
Substrate  weight/  capacity/  porosity (mSem™) (mg kg™ (mg kg™ phosphorus/ potassium/ matter/
type (gem3 % 1% (mg kg™ (mg kg™ (gkg™h
S; 1.03 20.00 21.00 7.85 0.18 11.54 1.42 5.82 134.10 11.53
S 0.44 58.87 66.00 4.80 3.27 105.65 151.79 120.63 2 422.00 279.47
S3 0.35 66.90 75.00 6.71 0.54 62.93 7.81 16.00 572.00 290.98
1.2 R 24 RAE 37 RFATHFR G AKTEE BN E .
IR T 2018 4F 8—9 H b R¥FIM S 1.4 BB E

W2 B Rk K b TR S I = R = R AT
(380N, 11528E) . A& AL TR A 2%
ANBHfEY, BHEfasME KR, K 60 cm, %
40 cm, %50 cm, {ARA 1.2x10°em®, FHAifh T4
RIS TE B AR N SRR BE AT R R, 44T 6 %1, ATHE
N 8cm, FIFEN 857 cm, &N 3 KL, HAEHE
72 ANFEAMT, B ARSI SRR S AR
RPN a2 A KA T ER, KIEEHIE
24~35 Czla], TSI EEHIIE 34%~65% [H] .
RIE AT AFFE T (Siv Sov Sa) MAFIEKE (Was
Wy) 2 MAEK, 3L 6 M, MANEEE 4 AN E
5, 24 AFEAE, HEAOTAONREE, @diE 3
FRIEJST H A HFK 2, ZREHTHEK R IR, e #E
K BRI K TR RE K 28, KR IR D 5K H R RF
IR 75%, [FIRHMEREHEB KR &2 508 0.9 44,
R 48 FE 7K 0 P55 A e E K . [RGB T AR
KA 2.d, BAEHEME Wi Wo K700 8
40, 30 mm, HHr W, H Wy ] 75%.
1.3 MEMBRF*
1.3.1 AR IR R 6

S AR M AL SR R B ik s B
EC A KHFIG A 7 Az = 1 RF 2N 23000 e A%
(HI98331) ll5E; pH fEH HiEACHERF A A
AR A A7 B G Tt (PXSI-226) I E
NO3-N &R M B IE I E s NH,™-N 2R
By i L ekl e s A R A B L ki a2 5
AR P K e i I s P,
1.3.2 &M A IARG N 2

BRI EF RS KR 56
R A HBF RO RETEH 2 1% ()
FEANIEJ7 1) bl & AR AR S 2R AR A 3 kI
BCPSMED 5 I HL 0 B JRF 06k 2 0 14D b 35 6 Joig
i B R E TR R B AT
g BN AR AR R A R
A AT R BUETH R A, i R
0688, FEIEFIES 8 KMA R IR, FBALE

FIH Excel BAF#ATHIE S, KA SPSS 17.0
A AT 7 22531, SR A Duncan #r &k =Tk
AT Z E L.

2 HBRE5

2.1 NEIAIESTZE AL & RS20

F 2 NN 8 RAFACEE R AE DL,
K2 mES, ANREEHEEAR, Bt
A 45.00%~65.0002 [7], SgW, AL FH HY
BERT SWq B, FEFIEE 8 R, XT AL,
Siv So 5 S I # 73 7ll y 53.65%. 49.14%.
61.29%; X T AFEKE, S 3l mEKE Wy T
IR K, Syl Sa i i /K& Wy T H R 7N o
S5 L FTIR, S FE TR BB IR A b 2 A TR S IR
BiskAF e, RN SaWo AbFRFRFIEE 8 RN
64.58%, RES BT -t 1 a3k A At b i R RN HH e
2.2 NEIACIES EARSE H_EABRISZ 0

= 3 NAFALIE LS AR K fR bR . R
3ATLAE L, #EFh 24 d, S,Wy AFERR S KT SIW,
55 SaWq AbHE, i KAHZE 3.10 cm; S;Wi SsWi 5 SsWa
AbPRZER 2 KT SIWq AbEE, KA ZE 0.30 mm; %
AR PR B BTG B PR 2 s SoW AR T AR R 35 K
T SIWi. SIW, 5 SaWo Ab3, 5t Ak 2 25.69 mm?;
Sy W, AL FE | F 6 i & S 35 KT SiWL 5 SaWo, b2,
A2 17.80 mg.

W5 A AR R B I BE In, FARA T bk . 22
FH A B MR, b SRR A T
IR THERas, %M 37 d, S,Wy 5 S;W, bR bR =
B KT SIWL.S3Wi 5 SsW, AbFE, e kA2 3.53 em;
SoWi 5 SqWiy Ab 2 B3 KT SiW, 5 Si\W, b,
BAAZE 0.33 mm; FAbFE 2 A 8O BB R
S,W Ab BRI AR R 25 K T SiW AbEE, f% K AH 22 158.50
mm?; S,W, AbERHh b R R AT SIWL 5 SIW,
AbFR, R KAHZE 84.70 mg: S,Wq AbFRH b 35T B B
HERT A S Wy, e KA ZE 4.50 mg.

&R 24~37d, S;Wi. SiWo. SWae SoWo.
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SsWi. SaW, AbHE bR H MK 0.05. 0.12. 0.15.
0.18. 0.10. 0.12 cm; =241 H 434K 0.02. 0.01. 0.02,
0.01. 0.02. 0.01 mm; ™% H¥HK 0.06. 0.06.
0.19. 0.17. 0.19. 0.08 /~; M HIE K 1.16.
2.84. 11.66. 6.16. 9.17. 4.76 mm?; Hh [ %36k i &
H¥%#K 050, 1.15. 6.42. 2.58. 4.22. 3.35 mg.
TR, S, AR TEmtke. 2268
B TR Bt b A R R B s 6 AN R E

KE, SHEEKE WL BRIT Siv S5 SeFEmZEH.
FrE P TRIAR R b R BT R G T K &
Wo IR T Siv Sp 5 Sk Tk m g . 25 Lmnd,
SoWy AEFRAE A TR S G N, SoWy ARBERA R T2
(RIXE N, SoW 5 SaW AEEEAG )T £ 35 0, S;W
A FEA )T AR B3G I0, SoWo AbEEAA R Tt bR b
FRE RGN, I, S;Wq AEIEAT T2 Al 4 v b3
ERFEFRIAEK.

%2 FRAEE LG E
Table 2  Different treatment of tomato emergence rate

%Igﬁ Treatments SiW, SiW, S,W, S,W, Sng S3W2
Hi % Emergence rate/% 56.2546.05ab 51.04+6.65ab 45.494+17.40b 52.7848.56ab 57.99+12.49ab 64.58+10.18a
I ARG F RN SR 0.05 K FEREE, TH.
Note Different lowercase letters indicate that each treatment differs significantly at the 0.05 level, the same as below.
% 3 RE A2 & 5040 H B3 A KIS AT
Table 3 Different treatment of tomato seedling shoot growth indicators
. » " b A A Hb b3 A
Pt e e T o o
. . ~ ) Aboveground Aboveground
K3 Plant height/cm Stem diameter/mm Blade number/4 Leaf area/mm
fresh mass/mg dry mass/mg
Treatments ; ;
H A H A Hfh b Hfh b i i b b Eiiigiy Eiiigiy
24d 37d 24d 37d 24d 37d 24d 37d 24d 37d 24d 37d
SiW, 4.40 5.05 0.51 0.74 2.00 2.75 36.60 51.69 22.90 29.40 3.20
SiW, 2.66 4.19 0.55 0.73 2.00 2.75 32.86 69.76 18.50 33.50 4.50
SoW, 5.76 7.72 0.78 1.06 2.25 4.75 58.55 210.19 30.70 114.10 7.70
SoW, 5.00 7.28 0.72 0.89 2.25 4.50 47.50 127.52 34.60 68.10 6.00
SsW, 4.29 5.54 0.81 1.03 2.25 4.75 53.71 172.87 30.20 85.10 6.20
SsW, 4.49 6.02 0.78 0.90 2.00 3.00 36.58 98.46 16.80 60.40 4.20

VE TR PR A b ZE R A
Note standard deviation is not listed due to layout estrictions.
2.3 NEISCIEX Ehn4hE T RRRIF

® 4 NAFAEE AT A KRR B
FATEH, FHF24 d SWi SoWe 55 SaWi A3
R R KT SIW, A3, 5 KA 2 1041 mm; SWy
AEFRARAE B35 KT SoWo Ab 3, B KAHZE 0.21 mm:;
SWi A FIR L AR B 3E KT SiW, 5 SIWL Ab 3, #x
FARZE 26.73 mm?; S;Wy ARERARIARLE KT S, Wi,
SIW, 5 SW, ab#E, f5 KA % 4.50 mm?.

R 37 d, FABZ ERKIEREZSR, &K
22 14.42 mm; S;Wq AbFEARAE B2 KT SoWo AL HE,
ONAHZE 0.28 mm; B ACPE L (AR R AR B35 %
5, BOKARE 4857 mm?s HANELY RARAARIL 23
25, O 12.65 mm?.

& 24~37 d, SIWi. S1IWao. SoWa SoWo.
SsWi. SaW, AR HEHE K 2.09. 2.27. 1.08.
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0.96. 0.66. 2.05 mm; 1% H 144 0.03. 0.01. 0.02.
0.01. 0.01. 0.01 mm; KA HIEHK 6.57. 4.88.
455, 2.67. 2.69. 4.21 mm?®; HARFH MK 1.30.
0.82. 1.11. 0.47. 0.62. 0.67 mm’. X} T-AN[E%:JH,

Sy AR T FARA . R MR A S ARAAF
s XA FEREKE, SEKE W AR T SRR
RAE IRRMEAR ZARAEFR R 3E M, MAEKE W,
FIF Sy B AR K 3N, =K E W BRI S, 57
MK AR MR KRR M, SHEKE
W1 5 F T S AR 3G I, MRHEEK & W 55T
SR . AR MR N. 45 b
Frid, SiW, AbBEA R TR BN, S\Wy AbEAF
FE ARG N, SaW ALBEEAG F TR SR AR 34
SIW; AL R FARMAAR I . Rk, S\Wy A EEE
T A4t N A K AR AR AR K
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Table 4 Different treatment of tomato seedlings undergrowth

LbE HR4/mm Root length #24%/mm Root diameter 2 1 A1 /mm? Root surface area F A4 /mm® Root volume
Treatments &R 24 d %R 37d &R0 24 d &R 37 d &Rl 24 d &Rl 37 d P 24 d M 37d
SiW; 25.4549.40ab 52.6647.88a 0.3240.03ab 0.66290.14ab 25.3948.50c 110.76433.44a 2.0040.67b 18.9148.62a
SiW, 19.2342.80b 48.8045.96a 0.3540.13ab 0.5440.19ab 21.3248.21c 84.81435.93a 2.02+.39%b 12.6848.24a
SHWy 28.0143.57a 42.03+17.01a 0.5040.26ab 0.7449.19% 43.93+22.73ab 103.12467.58a 6.5046.01a 20.90+18.92a
SHW, 28.40+2.50a 40.8848.87a 0.3140.06b 0.4640.19b 27.5245.70bc 62.19434.07a 2.1620.83b 8.2546.79
S3W; 29.64+44.30a 38.2443.05a 0.5240.05a 0.68=0.06ab 48.0545.89a 82.97H12.47a 6.15+1.06ab 14.1543.21a
SsW, 23.95+44.60ab 50.6648.18a 0.4640.03ab 0.5640.10ab 34.7045.83abc 89.38+19.06a 3.9440.67ab 12.67+4.19
3 it IR 7K 5336 SR B At M1 R 2B 25 AT = AT HH

A [7) 25 J5 1D R A e Jo ke 0 ) A K LA RO
W, —AUCAARARELE 0.1~0.8 glem®, ALK
£ 54%~96%, pH {iH ek, EC {H7E 0.5~
1.25 mS/cm (1255 RE 6% R E DR AL R 4T (197K
A IERERERE, XEEAMM, AR S5 S,
B LR, S A BURERA, 2 S
Sy FEIF N 2 5%, BRIEMME R R AR R Bk, &
JR AL SR RS, BB, NSRRI A
K SRR RN, BRI, B
Rir, ARTEYRANAELK, B4 TEMR AR
Fase, JF BRI KGRARRE Dt A8 % . S BE i TR
JR B AR 3R AR Ky T s N A oA 2 AR,
EAR R A AE KHERS, @ N, MARIR i
FAUR/NFT AR BIRR R 05 IR, S R S & T
EmmRs, MIRATHMAKES S e, W
I, AL R SRR IE A T g R Bk, ik
Ab, Sp Al Sg FEFARFT R /DN, BB SR, (=
T KE RSN, S8R 7K 512 sh g i
W, HIERSHAEW, HERDN S, HH =R
%o X1 TR 72 26 WAL R AL B i, A AT
B EIRRPR AT . AFFL Sy L5 FLBEE R,
IH 21%, TEIERUEVEIMR RES, Spv Sa ke AL
BREEZR Si BN 2 5%, W@AMERE, RetsgiRs
AP, WIRCE Z B RPN, (RIEHH FE AR
Koo TkUBMUE LB pH (X AL KA B AN [l
Msem, EEIR G EERIR AR, IR TR R4
MBS RO 2R AIE P, T e A2 PR T 3R 2
VERREE, Wb TR RMIRE . AWFIT S 540 pH {E
AT, Spv SsFET pH H SR TE, # Sy LR
WSCE FEYR A B, E—20 U B B AR KRB
UF. 54b, 3 FiAER EC (HAHZERK, S k% 0.18
mS/cm, S, 3L H &k 3.27 mS/em, B EC E
(T = 2 AR P BT 5 BIAR PRIAEE & A ks>, IR
BRSO, R, AHETTE Ss B RES A St

TR -

AN TR R E 7K T 2 DA R it AR AR 2Kt 52 i 5 32 R (1)
BB RUK NG, A EHEAER, 3
HET A E A K R BT, Bk i PR e 45
FKEEFH Ny Py K ASRIEL L 3 30 4 i A K 5
MR REES, FOUFANIPIK=L:2:21
B PR AL 2R R TR R AR 0 W S
o AHF S, 2T NOs-N &35l /2 Syl S3HE i)
9.15 {51 1.68 1%, BbAb, S, FEFMI NH,-N &=, AL
W E A B s T Sy A Sa k. Rk, Spd
FRA R FHanvkm . 220 AR, R Rt R
e R RN, 115 2 IR AP BT S 45 R B — B
P, H N, Py K 2 HIELIA R 2hatessPinr g
Wi B AR S K BN 80~ 100935 B % il H 2
B, BRTEAMG S 20 bR R .
R EHE KB W AR Siv Sp 5 Se 285 254
5 TR Bt bR o B p i n, G ek &
W, WA FITF Siv Sp 5 Se &bk m 3G n, A5
S hig A P % B bk T AEAE 22 bk, LAty
BN 3 TRk 7 T AR R R Rl — B A 9

4 25

D HoRb. BERESEARBILN 3111
Sq F T BB B8 B LT b A2 e S5nP - R 20 IR B 4R A P
i, TR R, [ KE W, GE68 5 i i ek
AT R A
2) ST AR TR T X OR B #E ) reH:
WEWERL S, AR TEMES. M. A
By WTRIRR S b BT B G N EEKE W
FIF Siv S5 Sl ZEML . MR E. AR S b
PR RN, TR KE W A F T S S, 5
Sy FEFRRE RGN, Rk, S,Wi AEAFIT & A4k
HiHh R AE KRR IR K
D FERE WrEEAKRIEA8I1I18S,
FA R THEIRK . RE ARR IR AR 1
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Effects of Different Substrates and Irrigation Amount on the
Growth of Tomato Seedlings

WANG Zhe, XIA Hui*, YUAN Hao, MENG Yuan, ZHAO Xinkai
(Hebei Agricultural University, Baoding 071000, China)

Abstract: [Objective] We aimed to select the suitable substrate and irrigation amount for tomato seedling growth.
[ Method] Tomato seedlings were raised in greenhouse of Agricultural Water Laboratory of Urban and Rural
Construction College of Hebei Agricultural University from August to September 2018. The emergence rate and
seedling growth of tomato under three kinds of substrate formulations (S; substrate of undisturbed soil, sand and
vermiculite with a volume ratio of 8 © 1 © 1. S2 substrate purchased from conservation cultivation plant in Lianchi
District, Baoding City, Hebei Province; Sz substrate of peat soil, perlite and vermiculite with a volume ratio of
31 :1)and two different irrigation rates (W; is 40 mm and W, is 30 mm) were studied. [ Result] The emergence
rate of substrate Sz was the highest, which could better satisfy the germination of tomato seeds. The low-irrigation
water W, could better promote the germination of tomato seeds. The seedling emergence rate of tomato on the 8th
day of sowing reached 64.58%. S, substrate was beneficial to the growth of the tomato seedlings above ground. High
irrigation Wy was beneficial to the increase of stem diameter, leaf number, leaf area and aboveground fresh mass in
S1, Sz and S3 substrates. The average daily growth of S;W; treatment was 0.02 mm, 0.19, 11.66 mm?, 6.42 mg
respectively. But low irrigation W, was beneficial to the increase of plant height in S;, S; and S; substrates. The
average daily growth of S,;W, treatment was 0.18 cm. S;substrate was beneficial to the growth of tomato subsurface,
but the performance of irrigation water on the growth indexes of S;, S, and S; substrate were different. The root
length average daily growth of S;W, treatment increased by 2.27 mm, and the root diameter, root surface area and
root volume of S;W; treatment increased by 0.03 mm, 6.57 mm? and 1.30 mm?, respectively. [ Conclusion] The low
irrigation amount W, of S substrate is beneficial to the seedling emergence of tomato seeds, and the high irrigation
amount W of S; and S; substrate is beneficial to the growth of the underground and aboveground parts of tomato
seedlings.
Key words: tomato; nursery substrate; irrigation amount; emergence rate; seedling morphology
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