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GIETFEACAER A 20 R+ ASRIPERIRT FEZK AR 2
FEHRIE LA A, 0K LA K ZRT 4l i i A K
AR TP, BB, AR
RS BERE 2 0 R I B s s A KK E
FIREKHBFIE, T3/ 35N A Kl R P ke
KRBT R DA RE, &R LB 30 mm
PR HE K B E A H/ A 2R A, R4 SR R,
40 mm = E 7K B I i SRR A T A I AR
S E AT RS REKERIEL, #EKE
PR AN R, TR KR B TFAE AT 5 45
JRHITHA/ N . G5 TNEE R . 45 TS BN AR AL R, #E
7K e e B e TSI R 5 S AR R PR RE /K
s RS R E AN R LR S AR, g
B REZK R, AR BE B R 1 & PR AT E MR A A5
WA . CUIN Y PO b [ AR5 1 3 2
DR R —, R AR R BRSOk T 3%
JK, PR R S R AR R R, B
AR BRSO E I, R A K A 7 R
FIHEA T EL L T P 2 4l B E I 70 1 R T il o 3
MRS, (EAFE MR T2 AR FE KRR 52
B . RN R AR AR 3 75 3K
Xt U E S SRR & K R SERLE R B
HERE o Mg S8 ) L] & F 8 i 5
Blew. WA BEEMIESE, A5 4 Fhsk
DA R L A9 i 1 0 75 1 B A A 5, T i o A
R4 0.14, 0.18. 0.22. 0.34 glem®, & A K
O S AEREAT P B B AL, WA AR KR B RIFE
IICHRAEE Yo A 7] 25 i AR 72 140 il AR AGE 5 % BH 47 1 1)
KAFIHEERERERFIC R, g ARG RK
I3 B IR LR A .

1 MR5REE

1.1 R R 5% 5

BERTH A RE 15, BRI K
PO R IR AL, MR Y R, KHBTR, 2
ER L JNIDE, EG AR s, PR, SR,
& H R E AT BB R R 25 b T Bk B
MBI ER . A BERE TR, Yokt
Fm KR L, WA BERA IS T "2
AWl BHNALIEH 50 FLEKE, HAFLAF 55 mL,
PNALEEE 40 mm, F 4% 48 mm, JE#BII4E 23 mm.

R T 2021 4 5 AEIL R AR MEHE BLtE ) T
IEHMENRT. BHEB/IKARREN
24 °C/18 °C, FXTIEEE AN 70%~80%, CO, ¥ (&= ik
F£5 500 pmol/mol. K LED AT1ENeIR, Jeltam
J¥ /9 130 umol/ (m? &) , Y[ ] B A 07:00—19:00.
1.2 RIFE

RIGBETT 4 DIEFACF (ARFREL) , ARYEARFR
BAFE AR : BEEA=3 11 (CK) . Jk: &
f: BBHAE=3:1:1 (TD . BxR: EH=2:1 (T2)
Mjem: ¥h. BERE: MlE=2:1:1:1 (T3,
W DA [RI A 10 25 0 4 FRAS [R] R A AR LR 635140,
HURE T P T 35 5 B Ak R s B, R AR AR

(V) IR, FRETE (my) , el & i IR
GET, WRE (my) , BEEANEDAAE O)E5E4
REAEAKH 24 h, FREFRE (my) , HUHER 2 2815
BIEK, FREBE (my) o FEFYEMERIE AT E R
wr:

ERFE= (my-my) IV, (D
SFLBRE= (me-my) /V><100%, (2
FrKFLER= (mg-my) IV<100%, (3
A FLBE= (mg-my) /V100%, (4

K =18 ALRR/ R K FLER . (5)
FIAEHESC pH T R S ARG 5 ik = 4R R
pH {ELAT EC ff. #&ACPEEE i #ALVE AN 1 .
&1 TR AR 2R
Table 1 Physical and chemical properties of different substrates

e AR Bl BRIl KL oK pH EC/

(gem® B K% BE% (mS em™)
CK 014 6495 1824 4671 039 598 047
T1 018 6546 1530 5016 031 6.21 046
T2 022 69.42 1614 5329 030 6.18 048
T3 034 7119 1426 5693 025 6.19 043

ERERFRLLG . 35— FUW AT HEF T 50 FLIX
£, T EMENER. FRFKRHTHITGEER 13K
B L EC TS IR (R 2) , ERMEERH 09:00 Fr
SRS R R AR H R B[R] R A
e, THREZZWAGE R HNABARE

(ET) , SRJ5FME 100%ET (11) . 75%ET (12) Al
50%ET (13) 3 FK-FiEATHERE, 3t 12 AM4b3, A~
MEEMY 3 IRER (K 3I) .

& 2 LMEL Ty

Table 2 Yamazaki recipe

’f{{:}#@%*/’]’\ Ca(NOg)z 4H,0 KNO3 NH;H,PO4

MgSOA 7H,0 Na,Fe-EDTA H3503 MnSO,; 4H,0 ZnSO4 7H,0 CuSQ,4 5H,0 (NH4)6M07012 4H,0

TCEr
(mgi) 826

607 115 483 20

2.86 2.13 0.22 0.08 0.02
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% 3 KA
Table 3  Treatments

P pog:! FERBCEE (R ERD WM A AR E (ET) WHEDH/%
1 CKIl Ww  BHRE31 100
2 CKI2 Bw:BHE31 75
3 CKI3 R BHE3 1 50
4 Ti1l Vem A BHE3I11 100
5 T112 Ww A BB E3:1:1 75
6 T113 Wew A B E3:11 50
7 T211 VWew L2001 100
8 T212 VWew L 201 75
9 T213 B A2 1 50
10 T3I11 PVem BRI BBAE 21101 100
11 T312 Vew A BHE 21101 75
12 T313 P IEL B 2111 50

1.3 MEMERF*
D AKFEbREE
FEAN TR SR BURR 52 [ 5 MK 3T A0 T 3 S 4T
FE RN EREE S GRS EIAERK SMEE) |
ST 5 b = RO S 200 GRS N
ZEHD s AT RIS, Hh R
&, TFEAREE N & A0 5, fEHE4E 105 CR T 30 min
JE1E 85 C FHtT A EiE, FREM L TE. T
TR, EAKRTRE; I mstel s
HOTRAEKEH G HM, Ry
- FH=0.578 1+0.774 8x (H-K:xH5) ,  (6)
M eE= GOk T &/
BT <R TR, (7
G H=M T E/EwE.  (8)
2) IKAFIHZERTHE
IS 4R FFR R 295 Kl % %) i RE /K 2 A1 FE
KE, ZHZZNRYIEA SR E, RETHEKS
]y 281,
IK 4> R =41 Btk T R =/
BRSO AR o (9
3) M RKAES BB
AR AT R TR B DG A BT B Ak 2, 7E 2 JalRAM
Befil FA AR REOIN AR, Ed E @A R
18 BB R A% 56 TR A0 P B AU
08 3 Ath A R o) PR AR 8 (19 TR 2 FH AR A2 6B
BRI, SR, AAT LA % B AR
A FLEAE B 5 1 5 K08, T L34 e B P A AE 5%
1 AR B[R R AR A 77 1) 5 K /NP2 )
7 2B E AN
)21 R A= E R RBOAE K R EL
1.4 BRGS0
FH Microsoft Excel 2010 #4347 iR 56 Bk (14t
THAIYER, H IBM SPSS 25.0 #fF k4T il 2 73 B 2
PES BT AR O AT o 22 3 B PR AT R B/ N2
M (LSD) 7F 0.05 /K- FAL5: .
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(100

2 BRESH

2.1 FEAIE AR E KRR
211 RRIAEEF P 4 £ KGR LI

4 A FACI TG E P4 E IR 220, P
L PRI AT R R LA, AR 4TI, Bl
LR AU D , T2 AR TR T3 AL (1 & bk e i 18 o
1E B0%ET 214 F kK &34 =T 100%ET, 4373
N7 24.58%7F 29.59%, A [FIEBEEXT CK Al T1 Ab#E
I LHETAR e i 28 S AN S 2 o AN )R R G EL 1 4 1)
SRR O AN [ K 43 e R 2 SRR TR, T2 Ak BE R T AR
TS%ET 254 N ZEHEK, K 100%ET 11 50%ET A2
SEWINT 954%F1 10.85%, T3 AbF 4w 7
100%ET WL N Z2HHA K, T 50%ET J#EREAb P IR 3
BINT 11.43%, 1A FEERE XS CK Al T1 4 EE14)
T RS 2 AN S 2 o T 1 T T A VR 1) ik
ANTTRRZIN, FHEL T 100%ET HEME, 7E 50%ET 4414,
ANFEEFECEL CK. T1. T2 AFRAT T3 ALBE K41 H
AR AR T 17.00%. 15.00%. 17.50%7#11 30.08%,
7E 100%ET #EBLZAAE T T3 AL %)y i T AR 25 K
T 5350 3 FhEE R, 3 nsghn 1 23.40%. 18.07%.
19.18%, T3 AbFELFIAC HL T 4 v T AR S AR KT 2L
AL TR T AR o JEE 5T A B AW S 2 R 4 TR A K F
bR, B WS AT N G A S AR . 2R
I THIAR A 52 52

I 4 TT 1, 4 SR e o7 R0 o B
FIR/ T U/, T1 Ab TR RN T2 4L F[E] CK AHALL, 50%ET
VEWE N ROl PRk 5 5 2 55 2B IR T 100%ET 2644 1
1, AHECT 100%ET #EBL& 1, 7 S50%ET #ERE AT
N ST PR EE T B B DR T 9.94% . 14.06%.
25.48%. CK HLikT o1 & ff HEWE & 1o D i, 7E
RIGHEMAE T, T1 AL T ER CK &K
7 1.70%~11.02%, 7£ 100%ET #4414, T3 4b#
YT AR T B E RO, TI7E 100%ET 1 75%ET
WRAAAT T Y02 T2 AbBERA) v Bk T SRk, HUEAT
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Table 4 Comparison of the growth indices of different treated zucchini seedlings

b 78 H i /em ZHM/mm M- [ A fem? PR B /g bR T g
CKI1 6.74+0.18abc 3.7140.15de 137.2343.93bc 6.4410.01cd 0.48+9.01bc
CKI2 6.6240.37bc 3.6540.12de 129.0243.46¢d 5.86+40.01gh 0.4540.01cd
CKI3 7.3040.35ab 3.6840.08de 113.9145.08de 5.8040.04h 0.4040.00ef
T1I1 5.5040.23d 3.7740.19cde 135.9644.70c 7.2040.03b 0.430.01de
T112 5.6040.35d 4.1340.09bc 117.8528.70de 6.6040.03c 0.3840.02f
T1I3 5.4440.25d 4.1349.10bc 115.6244.47de 6.1940.03ef 0.3940.01ef
T211 6.0240.26cd 4.24390.16b 131.30=4.05cd 8.0840.14a 0.530.01ab
T212 6.6040.14bc 4.6440.19a 126.31+1.99cde 7.9040.10a 0.5440.02a
T213 7.5040.44ab 4.1940.09b 108.33+2.3% 6.0240.04fg 0.4940.01cd
T3I1 5.8840.20cd 4.06+9.11bcd 162.03%7.54a 6.4740.01cd 0.5240.02ab
T312 7.0640.27ab 3.76+0.07cde 155.065.98ab 6.360.00de 0.53#0.02a
T3I13 7.6240.37a 3.6440.08e 113.2944.22de 6.2340.01e 0.5240.01ab
F (D 14.60** 16.02** 11.61** 292.54** 63.69**
F D 9.80** 1.30 33.66** 293.23** 18.74**
F (TxD 2.33* 2.74* 3.14* 82.22** 5.14**

H AFANSFRRRERES (P<0.05) , *F**7FKH FEALKEE % P<0.05 fl P<0.01, T,

212 RRAFEEGE P 4@ E G AR L
B 1 AR AL BE A B AR EON AR KR A G B B
8, BPRAFENG FRERIRAEAE P<0.05 K257
B3, NE. CH AR M E A R 0 R,
AN A 5T AR 73 AE B R AN [F] (F fE: CHEP TR
. F(T)=12.25**, F(1)=2.02, F(Tx)=5.63**, G {H:
F(T)=63.31**, F(1)=0.10, F(Tx)=10.42**) . F&J5iib
PEXT P B R B G A B 2 52, 1 R &
X8 # 7 4T B AR AR R AN B 2, A BEAT HAR
FAXT v B e b A AR R 2 52 .t 1 T4, CK
YIFHTE TS%ET BEBL &1 T H P 485U K, 5 100%ET
VEWL N RO L, BERE T 16.48%; T1 kb
FYIHIE S0%ET HEME &1 MR Em K,
100%ET Fl 75%ET L T FPH: i 485007 B & 4 &
06 AEE: oIl w12 QI3

ab 2
- cde bed  coepm a—g—cde
ol @ 1P / :
£ /B 7B 7
= / / /
L EL
= / / /

. /80 Bl VB

ST
(a) H:EEE

T 20.89%711 17.82%; T2 Ab P H: 1 452 i 18 8% 12 11198
AT IN, 75%ET F1 50%ET BEME A4 T it i He %
b 100%ET #EBE T I4h it e 2o & $em 1
18.04%711 24.07%; T3 AbFE 14l H: 1 TR B bE e &
IR/ T BEAR, FHEL T 100%ET HEML &1, 76 T5%ET
F1 S0%ET L&A N G T 1 85000 Tl 2 3 PRI
T 13.90%7F1 17.68%. 7E[F BT, AR
MBI A R A E B35, 100%ET 4+ F T2
APHAN T3 AbBN B AR KT CK A T &b
i, 75%ET Al 50%ET £ 1F N2 T2 AL R4t
AN (EEA 6 N | [ = A RN B DT iy =D AW =
15.58%~32.10%F 17.84%~36.01%. [ BEE & 11 ik
b, FEREC X Gy fe B 22 ik R 2, HAR
R B A K 22 SR T LU A T 8 A

003 WA ol w2 @3 g 0 a
be 4 de cd [l
~ oo | i f ef l
E / 2
s 7 7
® o001 f / ’
Z 2
0.00 4. I |
- o T T3
HE R AL
(b) G 18

I EPARNG FRROREREE (P<0.05) , T,
B 1 RRREEHF 450 E BT A

Fig.1 Comparison of robust seedlings of different treated zucchini seedlings

4w G EAESLRECLL AT 73 oM T 22 3 R

CK M40 G 18 EWBE = i I/ i /), 7E 100%ET

1 75%ET BEME 2414 T G 1A 38 KT 50%ET #EWL T 1Y
G1H, ZWEZERINT 21.64%F1 14.18%, T1 AbFHEH

47 G {HAE 100%ET 2644 N &K, 75%ET 1 50%ET
%M N ESAEE, T2 AHEKSEE 100%ET #E
KM G B/, T5%ET F1 50%ET JE 2% 14 T 4h i
G fHEX 100%ET H#EME K AF T 70l B35 48 51 20.65%7FH

43



FEBLHEK 23] http:/Avww.ggpsxb.com

16.95%. 1E [ —EBEAAF N, ARIEEBE 40T G
HZEREE, BN, £ 100%ET ¥R, T3 44,
M GMHE CKEZ#RAEZE, WEFEKT T1 AFA T2
AL, 7E T5%ET F1 50%ET 2544~ T2 AbFLAT T3 Ab3E
it G HERARE, HEFKT CK. T1 4bH,
T3 AP AC L AR AR, EBEEXT G EMR
Wi/, FEAEFE A REBESRAT T, FEUAFUR RO,
VEE R AT G B MR/ o MO RN SRR, &
F T2.T3 Kb ERARFR SR 56 B AR K
2.2 NEIACIEST PR #R A 4h i 7K 3 F A ZR A S2

Bl 2 A A A 3 PG A 7 3 7K 43 1) F 2 00 bR
(F{f: F(T)=93.02**, F(1)=99.38**, F(T>)=10.23**) ,
I 2 7 %1, CK Zhii{E 3 FhAS A HEME &~ /K 2 i H
FREFAEF, T, T2, T3 AFHIEFRE L T 41
7K 53 1) P 2 o E W B () ek T R v, AH EG T 100%ET
VEWR SR, 1E TS%ET 254 T IS 7K 53 FH 2895 5l
JRE T 6.38%. 26.71%. 16.01%, 7£ 50%ET %4 T
W B FI R 2R 08w T 25.30%. 41.14%.
36.20%; FEMEED, ASFEHEEAC LT 4l K 5 A
R Z K, HIIn{E 100%ET. 75%ET. 50%ET %
R, T3 AbERE: CK KA FIFH &7 5 13.63%-
24.85%. 36.96%.
2.3 FREIAIE T4 FEK R EM R

Bl 3 AR AL EE T Bk 4l i H R K E AR
fhita%s, fEF%)5 10d, CK. T1. T2 &bFR 4T Skk
FEKE R BT, 1F 10 d ZJa4hmFEKITG
HHLB BN, 3 P 5 AL H B R K BRI A — L,
HEEEG AR, FEARBIIRE IR EIE R, HHTES)
W R

—a— I3

________ /éﬁl
@

P

kgt HFeKE/mL

5 7 9 1 13 15 17 19 21

6 J 5 18]
(a) CK
LB
15 £if‘—ll
—a— |2

r —e— 13

BRI HFEKE/mL

5 7 9 11 13 15 17 19 21
% J i 1)
(c) T2 ab2t

B[R AR 7K 2 1 F5 SRANIA] . T3 Kb ERSh v itk H
FOKERFEM 10 d 2 N EZE LTS, EFE
10~15 d, R HFKEERAANDE, )5 15 d %)
WFOKE SR LT, 45 18 d FOKERK, 25
FOKEHIUN s, WBEELmEL, HFK
wmobEE FKEHIES) . BRI, SRR
NI, KAy A RN T UK Y R R B, BEE N
s, X T 7 s TR AR KA R i UK 4 75 R ik
A, BTbhes UL R4 H FEK 2 REIR IS
100%ET 251 FANEZE B AL L 4h i HFEK & (Y) S5i%
Ja RE OO AT e R B R, 780N, CK: y=5.247
2e%% (R?=0.720 8) , T1 AbFH. y=4.415 7e%%72 ™
(R?=0.808 6) , T2 4bFH: y=4.287 2e°7° ™ (R*=0.776 9),
T3 kb y=3.940 1e”°%* (R*=0.8615) . 2 FiktkliRE
A FE R4 AR H R K R B 40 1 AR K AR R A iR
K, 3 FhA 4 FRATRNE A B & 4T bk HFK
BRI A KA RN, B AT,
SR 7K B B R TR () T R
6 -

A3 o1l mi2 I3 a
a b be
- c q
L d
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E
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Fig.2 Comparison of water use efficiency of
different treated zucchini seedlings
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Fig.3 Changes in individual daily water consumption of different treated zucchini seedlings
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Fig.4 Fitting equation diagram of daily water consumption of single seedling under I1condition under different substrate treatments

24 HiERFEKESHRERNEX S TFBES T

ARG RO R AR & (X))« S FLBR
(Xo)  JBESALBRE (Xg) + FKILBE (X « <
JKEE (Xs) « pHAE (Xe) « ECHH (X;) FHEARRLITH
EWLE (Xg) NI BFKE (V) MHEEER, £
5 NARREIS R R 540 BAK LR, £h
A LSRR KR (Y) HEFRIESILEE (X « R
KE (Xs) « EC fH (X7) FIEMERE (Xg) REIEAHRG
K Z, HAHR R B4 78 0.444.0.634.0.598 F1 0.977,
FRRZN T RREKE (V) SEFEFRRE (XD &
FLBREE (XD FFAKSLFBREE (X 1 pH fH (Xe) £
AR R R, AR R0 7°9-0.814. -0.734. -0.815
A1-0.515, VEEARZIAHFEKE MR RS 2 EERME
JRAFEBL B AR G, Hh AR A — R AR AT =40

H SRR, BEEEZ NIRRT, SR A
E—ERERMHRKR, ERARRES QLRE
(r=-0.846**) . i & i & 5 #F K FL B B
(r=-0.860**) | J& i {A 7 & 5K (r=-0.739**)
W 35 RO , 4 S I B 5 2 pH B (r=0.688*)
BEIEMIKR.

MFE 5 AR BFEKE S HF R (X~Xg) HH
PRI R AR E (Y) Z I LRI 5 FE N

Y=-85.067X,-0.057X,+2.224X3-0.548X,-124.684Xs

+28.168X+8.083X,+0.832X5-89.713.  (11)

H F=23.463* (p<0.05) EEZH/KT, P Y &
T Xo~Xg B HT A B X, HASFEK RS
RZEZmkEKRATHA (1D &R,

A5 EHGBERKELSY B FGMXEK
Table 5 Correlation coefficient between total water consumption and influencing factors of individual seedlings

AHR R EL PR SMALBRE EAALBE RRRILRRE Sk pH 18 EC HEWLE RFKE
AR 1
STLBREE -0.846** 1
WAFLREE -0.615* 0.238 1
FEAKFLBRRE -0.860** 0.699* -0.671* 1
oK -0.739** -0.399 0.967** -0.806** 1
pH 18 0.525 0.410 -0.315 0.378 -0.409 1
EC -0.670* -0.374 0.730** -0.638* 0.795** 0.074 1
HEB = 0.028 0.196 0.357 -0.357 0.315 0.688* -0.257 1
MFEKE -0.814** -0.734** 0.444 -0.815** 0.634* -0.515 0.598* 0.977** 1
EVEES -85.067 -0.057 2.224 -0.548 -124.684 28.168 8.083 0.832 -89.713

E RINMIREAEP<0.05 /KT B2 * RN IEAEP<0.01 /KF L2,
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& 6 A, SHESTEFKERERER K
B IMEUCONTE R (Xg) >FEFUARIF R (X)) >k
FLBREE (Xg) >EFLBRE (X)) >k (Xs) >
FLBREE (X)) >ECHH (X;) >pH1H (Xe) , HEME
XEFKEMNEEERNRR, HERBRREHN
0.944, EAREFEFAR T E. BB, AUKE
FEC {EX AR /KR AL T T B 00N, it 5
(I A FLBREE . FRKFLBRFEAT pH fEX S FE K &=
TEfa] (A48, T ELREBE & B & 1) 1E AR R ATROR,
A5 R KR B IEA DG . FE 5T A ER AL 1 5T A AR

X SRR R B AR s (AR R
$h-0.798) BRI I A DR BN FE K 2 AR )
TR, AHSRARFA R 2 [ B0 FE K & A 1) SRS o
K, HKEEIKILRE (AE@fAR%08-0516) ,
T I A AR5 o R K B AR 1 R R K B
M. 25 BRTIR, SRR G SRR R A A F R
FERIsEmE, FEBERE . VAT SRR LR H
B RBONIE RN R E KT, UGN 5 AR i
BEAFEKILBREE, & SR D2 EEE, L4
SR KE

k6 BAE W EAKE DAL

Table 6 Path analysis of total water consumption in individual seedlings

- E%@ IS HEGE A —
BRY Xi—Y Xa—Y Xs—Y Xa—Y Xs—Y Xs—Y Xo—Y Xg—Y AR
X -0.798 0.398 -0.263 0.444 0.338 0.087 -0.177 0.026 0.853 0.663
X -0.470 0.675 0.102 -0.361 0.182 0.068 -0.099 0.185 0.752 0539
Xs 0.427 0.491 -0.112 0.346 0442 -0.052 0.193 0.337 0.761 0197
X -0.516 0.686 0329 -0.287 0.368 0.062 -0.168 -0.337 -0.005 0.664
Xs -0.457 0.590 0.188 0413 0.416 -0.067 0.210 0.297 2.047 0.402
Xs 0.165 0419 0193  -0135  -0.196 0.187 0.020 0.649 -0.087 0.265
X7 0.264 0535 0176 0312 0.329 -0.363 0012 -0.243 0.758 0.358
Xa 0.944 0022 -0.092 0.152 0.184 -0.144 0.114 -0.068 0.124 0.955
3 it Ky AR T REEAS R IE R R R R A 2R, R

BREAI T B KA R T8 SR, ASFZK o gt
ghig A A KPR K B2 R F S, SR
VEE 7K BB ) T AR S 7 B AR s K 20 R P R ),
AN AE = FH KK, A& G e 7 2023 K BEIRTR
. BRRA RGeS, FEBE T D N IRBIERA K,
AL B e R A S AR A v . KRR, 5
100%ET HEME 25 AHEL , T1. T2 . T3 AL FHLN T 7E 7T5%ET
AT B FIHZR S 4 T 6.38%. 26.71%.
16.01%, 7E 50%ET 2541 T %7 (17K 73 ) FH 255 )
FHIE T 25.30%. 41.14%. 36.20%; [A—3L AT
LT 7E S0%ET FEBE T /K 20 A 2K T HARHERE 4%
1, T5%ET HERE T 7K 70 R F Z2 KT 100%ET 4b 2,
MAE 7T5%ET B TP R E0ECR. EHLR=EH
RPN RAE SR E /KT, SR =K o FIH
B Ik B e R RCR P, R A BF TP B
80%ET fE N AT B mF MR~ &, 5§
b T FE A LB AT 7K 38%.

ERR B A=, IR m R S DA T
WHEHRHIA AN EEANR —. DI, Fifres
AHECY E R AR EEE, FLERER, &
(VT i = e NP U K7 =1 e A A = e R 5 d
RO, TR G b R 2, X TR
SiEEHMEBUORIAR, BEREW REMIIFR ST
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The Combined Effect of Substrate Composition and Irrigation Amount on
Growth and Water Consumption of Zucchini Seedlings

WANG Yan"?, WEN Jiangli®, FAN Fengcui*, GUO Wenzhong"",
LI Yinkun®, LI Lingzhi?, WANG Ruoying™?, QIN Li*?
(1. Intelligent Equipment Technology Research Center of Beijing Academy of Agriculture and Forestry Sciences,
Beijing 100097, China; 2. College of Horticulture, Shanxi Agricultural University, Taigu 030801, China;
3. Beijing Agricultural Vocational College, Beijing 102442, China; 4. The Institute of Agricultural Information and Economics,

Hebei Academy of Agricultural and Forestry Sciences, Shijiazhuang 050000, China)

Abstract: [Objective] Selecting a right substrate composition is of paramount importance for facility agriculture.
This paper is to determine the optimal nursery substrate composition and irrigation amount for the cultivation of
zucchini seedlings. [ Method] Using Nongyuan NO.1 zucchini as the model plant, we compared four nursery
substrate ratio: peat: perlite (3 : 1, CK), peat: vermiculite: perlite (3: 1 : 1, T1), peat: vermiculite (2 : 1, T2), and
peat: vermiculite: perlite: coconut bran (2 : 1 : 1, T3). The bulk density and porosity of T2 and T3 were 0.22 g/cm=3
and 53.29%, and 0.34 g/cm=3and 56.93%, respectively. For each substrate, there were three irrigation treatments by
setting the irrigation amount at 100% (11), 75% (I1), and 50% (12) of the evaporation capacity (ET). We evaluated
the combined effect of substrate and irrigation amount on growth, water consumption and water use efficiency of the
seedlings. [Result] Among the three substrates, the physical and chemical properties of T2 were the best for the
zucchini seedling. Its combination with irrigation 12 gave the largest stem diameter, which was 12.40% to 26.98%
greater compared to other substrates under the same irrigation amount. The vigor of the seedlings under irrigation 12
and 13 was significantly greater than that under 11. The combination of T3+I3 increased water use efficiency by
11.87% to 45.97%, respectively, compared to other two substrates under the same irrigation amount. The total water
consumption per seedling increased with the increase in irrigation amount and decreased with the increase in
substrate bulk density. [ Conclusion] The experimental results show that the optimal substrate and irrigation for the
growth of zucchini seedlings is bulk density between 0.22 g/cm=and 0.34 g/cm<=and porosity between 53% and 56%.
These, combined with the irrigation 12, can enhance seedling quality and improve its water use efficiency.

Key words: irrigation amount; substrate ratio; seedling water consumption; growth index; water use efficiency
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