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M, WRARR A S A REILAHMEZ G ARG T, SREAW: AAM, L2 FoBHAES
HHEH (70.09cm) &&H, My, MsRZ; ZHECAETHH S (79.66cm) =&, CRZ
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Effects of Different Container Size and Substrate Ratio on the Growth
of Zelkova schneideriana Container Seedlings
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China; 2. County Treasury Payment Center, Huaian Jiangsu 223001, China; 3. Shanghai Forestry Station, Shanghai 200040, China)
Abstract: This paper intends to compare the effects of different container and substrate ratios on the growth
of Zelkova schneideriana container seedlings, and provide theoretical and practical basis for selecting the most
suitable container and substrate for the cultivation of Z. schneideriana container seedlings. This study adopted a

two-factor randomized block experiment design. It set up 2 factors, namely, different proportions of nursery soil,
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agricultural and forestry waste(main component is straw), perlite matrix, and different specifications of containers.
Through the measurement and analysis of morphological indicators such as seedling height, ground diameter, total
root length, root surface area, root volume, it is revealed that the substrate ratio, container specifications and the
interaction of the 2 factors affect the quality of Z. schneideriana container seedlings. The test results were shown
as follows: The Z. schneideriana container seedling height under substrate M, treatment was the highest, which
had reached 70.09 cm, followed by M;, Ms; Container C, had the highest seedling height, which had reached
79.66 cm, C, followed, which had reached 75.25 cm and the seedling height of the 2 treatments was significantly
higher than that of the other 2 treatments. Seedlings under substrate M, treatment had the highest ground diameter,
which had reached 11.59 mm, followed by M3, which had reached 11.05 mm and the difference between the 2 is
not significant; the ground diameter under container C, treatment was the highest, which had reached 13.16 mm,
followed by C,, which had reached 11.82 mm and the ground diameter of the 2 treatments was significantly high-
er than that of the other 2 treatments. The height-to-diameter ratio of Z. schneideriana container seedlings in all
treatments was less than 7, indicating a good seedling status. In terms of root morphology indexes, total length of
root system, the root surface area, specific root length(SRL) and specific root area(SRA) of Z. schneideriana con-
tainer seedlings treated with substrate M; were the highest, and the root volume of Z. schneideriana container
seedlings under substrate M; treatment is the largest, which had reached 6.90 cm® while the above root indexes
under matrix Mj treatment were all ideal. The root morphological indexes of the Z. schneideriana container seed-
lings treated with containers C;, C, and C; are all ideal, and the results of 3 treatments were not significantly dif-
ferent. Through the data analysis of this test and considering economic factors, it is recommended to choose the
container C,(20x30 cm root control container) and matrix ratio of Ms(25% agricultural and forestry waste + 65%

nursery soil + 10% perlite) to cultivate Z. schneideriana container seedlings.

Key words: Zelkova schneideriana; substrate; container; seedling
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X R EER DR EN A o mE A oy 3, 3t
H3IANWS, 1340108, 284 LF, HpPLIHRE
e, EPEHESR ., 5. T8 L. B LES
At E, HHERIEK, pH A 6.5, AHLEA
HER, HHEARMEIAE TR % X R TR
ARG, PRSI AR H B2 1900 h;
AEREM 20 1142 mm; AEFESR 153 €,
T2 230 d, EEBEMIAK
1.2 KA

DARER G B VR AR, T 2017 4F 2 H #&#,
51 27 HEHA KR - H A C L% R
ANTR] 48] e e 110 266 B R AN [R) 25 4 B0 A 19 3 1 5 0
L, 12 0 19 HBGREEAR, ST REHLECRE,
FHIEFE R o IR T 4 Ll XA IR > 1 v [
T, DLRCRAMRMRE T (o b E S 2
RAEWFEAT ). BEREAE N AL L i B kL
1.3 KEHE
1.3.1 FHEA GRERt

TR0 SR FH OB 2 B ML DX 2 3R 30 T O i
IR 2% 43 53] 2 25 4 RS RN 3R R BC L . 25 28 IRAR A
4K (1) FEFRECHA S AKF (£2),
20 AMARFE, 1A XA NI HIT R 20 Bk, fE
MAEERE 3 A EE

R1 EHEABK

Table 1 The containers size

BAHT Fos ne st ZARHAK/(em x cm)
C, RETEERAAS 30 x 30

c, ORI AL 20 % 30

[oN REEERARS 20 x 20

C, L A E(TRSS 20 x 20

F2 ERMBSTELL
Table 2 The matrix proportion

LT il 4/% PRSI 1%% B /%
M, 90 0 10
M, 0 90 10
M, 45 45 10
M, 65 25 10
M; 25 65 10

1.3.2 M ZIRARE I ik

1) SERY B, SRS, BEVLEE SR
KRR AL, IEER ], PRITHAS N ( EAEx
B ) SemxSem (N my, 01K g5 RF v,
Hfih em?®), B (my)o BUARIEEFE 105 C,
MW EFRE (my)o BAKF, 24 h JGFRE (my),
e BRI E, A TWmEhEE 12 h 5K

% (m4>o

%?'E(g/cmz):(ml_mo)/vo QD)
SALBREE = (my — my) /vy X 100% 2
AEBEFLIREE = (ms —my) /vo x 100% (3
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Xpax R JTEVR IR KAE, X 50 1R
P e/ IMB o SR B BREL D B Ry AN [F) 25 4 5l 25 o Xof
FHARERKMLEETNE.

1.4 iR

JIT A I 5 5 DT S5 (L hm o 25 o . L
Excel 2007 1 SPSS 19.0 #E4 746 5 Ab 2 . >R H
KK 2 J7 225087 Il Duncan 22 75 FE 06 B6: b L ] 22

BERHW, =




CERE] XPEBERE - AN 2245 AL UL L X Ry 25 5% 1 2 A B 5 ) 71

FREME (P<0.01 BREFRTE; P<0.05 F#R
EREE),

2 RS9

2.1 AEERBUMERS
2.1.1 R E) R B R T

M 3 AT LAAS Y 5 R BT 1 25 o 25 A
F (P<0.01), Hi M WEERK, #idTER
MERAEWEME; HR4MERNAERERN
M,<Ms<M,<M;, ¥4t FEHERAE (0.1~

0.8 g/em ) P YLIEME N . 5 3L FAC b 1% B LB E
HRAETE B AVE I Y (54% ~ 96% ) P31, M,. M; Fil
M I RFLBRE2Z R AR E, M, 5 M, 27K
F, M 5 M, ZRMHREE (P<0.01); My, M;
PEAILB R (JEBEILRE ) ZRA8E, M|,
M;. My thZRARE, HEM, 5M, 25D E
( P<0.05), 1738 A< FL B2 52 il 1 2 AR 2R 1 P IE
M 3 B BRI M, Mg iR 2R I A o T
M. M;. My FERALBREE A9 22 vk AL Sl X
FLBREE —3

x3 FAEERELHYEERS R
Table 3  Analysis of physical properties of different matrix ratio

2951l Zfi/(g-em™) SLBEE/% BB % TEILBE %
M, 1.01 £ 0.02 52.69 + 0.90° 6.68 + 8.03%" 46.02 + 7.13%
M, 0.24 +0.02% 60.99 + 2,518 31.81 +5.79" 29.18 + 4.40%°
M, 0.67 = 0.04“ 59.70 £ 2,158 532+3.66% 5438 + 3.65%
M, 0.83 £ 0.06% 56.53 +1.415 6.37 £4.38" 50.16 + 5.28"
M; 0.52 +0.20™ 62.21 +2.06" 29.87 £ 4.97M 32.35+3.33%

E: PNETRARIFIRZEREE (P<0.05), RETHARFIRZERRES (P<0.01).

TRV AL SR A

M, 2A . &lEREREN, 2ERS
HoAth R ot 25 5 W 2, 5 FOAS ] R B G L Y A A
RS REAEREEER . N2A G EXE
M,>MS>M>M>M 5 5 PR RS BE 1) 0 5 A
TR N EENMERE Ma>M >
M>Me>M, (£4),

2.1.2

x4 TREERELLHLZERS
Table 4 Analysis of chemical properties of

different matrix ratio g/kg
FETBC T N P K
M, 0.61 £0.15> 0.30 £ 0.00% 15.20 + 0.61
M, 3.62+£0.18% 1.33£0.01% 12.07 + 0.63%°
M, 1.31+0.05% 0.46 + 0.02¢ 15.13 £ 0.82%
M, 0.88£0.07™ 0.36£0.01™ 14.94 + 0.95%
M; 2.05+0.04% 0.56 £ 0.02" 15.55 +0.77%

H: INEFRAFRFRZEFRE (P<0.05), REFHARZR
2R3 (P<0.01),

22 AREEROBL . FREABRTERERERKRD
A1)

BEH. R, HRLGRAES E5H
XA TS X 1 R A K 1) v B AR b AR ) R i) 38
BT E K (P<0.01), XFE4R L )52
KET WK (P<0.05), EEFEC X AR
B e Y 5 M S A R E K (P<0.01), XTHEAR

2.2

R B EKE (P<0.05), X E AR IR
3 T2 28 A NI o C L A9 A8 RGO, X R A
ZEAS T = A R e S A R E UK (P<0.01), X
AR A9 52 & ) 3K SF (P<0.05), XTRAR TG
R
222 AR AR A KRG A

MR S HT AR . FETRECH ERON W T,
M. AR EAER, R E My, M.
Mg, M. My RIS/, et 2258 3.
HIt, My, My 54, Ms. M, IRz, M, &2,

x5 ARAK. EREEETEREKER
FAHY % E LR
Table 5 Multiple comparison of growth traits in different
container size and matrix ratio

AbFR B = /cm HA%/mm it
C, 75.25£5.13° 13.16 + 1.40° 5.77 +0.65
C, 56.24 +5.67° 9.40 + 1.59° 6.08 £ 0.76
G, 50.34 +3.13¢ 8.68 + 0.89° 5.85+0.62°
Cy 79.66 + 1.97° 11.82+1.35 6.83 +0.97°
M, 63.66 + 13.10™ 10.47 + 1.64° 6.08 + 0.74°
M, 70.09 + 12.48° 11.59 +1.93° 6.10 + 0.45°
M, 65.07 £ 12.60° 11.05+2.52 5.96 + 0.64*
M, 63.00 + 15.57° 10.20 + 2.55° 6.31 + 1.40°
M; 65.01 £ 12.73° 10.51 £2.49° 6.27 + 0.83°

¥ INEFRAFRFRZERBE (P<0.05),
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223 REZExEHAAERKERGH A

EARFELR T, HA C MRS HAib
3INAREZES (P<0.05), 1 C, B HARK,
H6.83, T Cp. Cy. CyRZEZESARE, R,
C, Fll Cs I B AR T C, A Cy, IR
M ERE, C. CHEBMBEL, C. G
2, TEH A —ENENT, SR /N AR
AREOHDIE, HO R R BRGSO S AR LA
Bt 7 hF, A R B e AR AR T T,
oA HAR
23 AEEREL .FBZNEBHEZEHRAEAWZM
231 BEEGRZGREZ T EH5H

ARG . BRI & 2 MR EAEH
V25 a8 WA R A OCHR bR A AR K52 . A2
AR KANEE, BRAR R 2 5 A8 3 DAk,
HoAth 4 A HE A5 A AETEN B3 22 5% (P<0.01);
MAEEFTIC LU A BN R TR, A () 66 A L 25 45 1 1Y)
WRAMR, HWRERA (SRA) fFAEEREMNEESR,
oAt 3 AR BIAFAER B 22 5% (P<0.01); M
AR R T L S BAUW R, BR LR R
A (SRA) Ak i 2% 22 RoKF-LIAN, HAth 4 4
FRARAR IS M 3 22 K (P<0.01 ).
232 RABAERILMHERZGREAG T

MK 6 MEHERTLIAE L, MARLKKEHRKX

F/NEFF I Ms>M>Mp>Mg>M;, i Ms iR Z S
KB 5% K 919.09 cm, M AR 2 34K (H 5 /N K
648.08 cm; M. Ms. M, TR EMHER, My, M,
TR EEZES, M, Ms, My ®B4F, My, My
W2, RAREFEB B KEV/NET I M>M>Mp>
Mp>My, Hirf M, AR 2 3R B Kl 683.38 em’,
M, R R F /N A 524.01 cm®; M, M3, M
TR FEEER, My, My TREWEZES, M. M,.
M;. Ms 5 M, B BEHER (P<0.05), BIM,.
M. M3, My IRz, M, &2, WAKREH K
F/NHEF R M;>M,>Ms>M>M,, M;. M,. My,
M o MR, My IRARBE (69.04 cm®)
HHAb A E A B EMES (P<0.05), I M;
i, M. My, My, Ms#:24. SRL i KF|/MHE
¥ M>Ms>M>M>M;, i M RN 10.83,
M fH /N 6.51, Myt M3 & 4325 My, 5 Mg
TREEES, My S M; TEESEZES, M E
5 A b 3R] A 25 55 (P<0.05); SRA
R ENEF R M >Ms>M>M3>M,, Hrp M; §574
k875, Myik/NHh 489, M, It M, & 3.86;
M. M, Mg, EREFWHEZES, My, M, LB EM
Z5H, My, M EREWER. BEEkR, R
FI7MH M, Mg FEFREC AT, My, M, Hik, M,
.

x6 ARFJ[MEMEFELLRAEXIEFHEZELR

Table 6 Multiple comparison of container size and matrix ratio on the root morphological index

Ab P MR EK/em R ZR R em’ RAEBem? SRL /i it SRA G\ B it i
C 984.90 + 199.17* 68.34 + 9.68" 5.62£2.55 6.44 + 1.13° 0.45+0.10°
G, 779.55 + 150.66° 65.63 +7.83" 5.57+1125° 10.02 +2.92° 0.85+0.22°
Cs 648.52 + 215.65° 59.06 + 10.37° 5.61 +1.76" 11.82+3.63° 1.13 £0.35
Cy 744.63 + 283.88" 51.07 £8.77° 477 £3.12° 6.85+£2.23° 0.49 +0.14°
M, 870.22 + 193.69" 66.61 + 10.94* 5.10 + 1.58 10.83 + 4.43° 0.88 + 0.45"
M, 808.69 + 180.15® 59.24 + 8.75° 5.48 +1.85 7.38+1.77° 0.57+0.21°
M, 648.08 + 237.72° 63.09 + 14.44% 6.90 + 2.83" 6.51+3.10° 0.64 + 0.24%
M, 700.92 = 196.02" 52.40 £ 5.98° 437 +2.40° 9.31+3.37° 0.77 £ 0.40®
M; 919.09 + 319.47° 63.77 +10.11® 5.13+1.94° 9.89 +2.36 0.80 + 0.38"

I PNETRARIFIRZEREE (P<0.05),

233 RRZBXZHBEGRZGH®

M 6 TR AT LIA Y, TEA #w LA 800 1Y
T, MRRSKZERINKBN/NR C>C>
Cp>Cy; MARFM A BHRMNKENR C>

C>C>Cy; MW RRE B HE N KN C>
C;>C,>Cy; SRL Fll SRA ZEfLia#4—E, MAEF/N
H C>C>Cy>Co Hir, 78 C) AR IAR AL,
MABK ., MAFXWH . AR REBHE SR KM,
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S5k 984.90 cm. 6.84 cm®. 5.62 cm’. MR R B
KokE, C A EFEET C, A H 2643% ( P<
0.05), WEE T C,abH 32.27% ( P<0.05),
ERT Cy AbH 51.87% (P<0.05); MARRF W
KFE, C, hH R EET Cy kb3 15.72% (P<0.05),
W E T Cu AP 33.80% ( P<0.05); MAR &K
BUORE, 4 Fh A B T A8 R wa W k2
5. C hbFF SRL. SRA #B A& /NMHE, 7092
6.44 Fil 4.55; [RIEF, C, AL ¥ AY SRL. SRA ¥ i

FET C,. Cyb¥E (P<0.05), AREMRT C, kb
B, MRR FEIESRE, C. C, B, C;. C, K%,
24 AEABBEMERMTFEAERKNFERH

S

M TRTLUE i, AN RIS 4 0 25 00 5 $8 bR 1Y
RIEREEZ M 2Z 548K, C 1 C, TR E
PRECME I K My 1SR g sh a3 Ak, 1
Ms IR T 22.2%, HiAx 4 Fh 3L A4 7238 8 pR 4L
HZHAK .

x7T AEF[MEFNZNERIRIIRE DHE

Table 7 The membership function values of different containers and matrix ratio for each measurement index

Qb H X, X, X3 X, X X, X, Xq X, Xy X,
C, 0.18 0.35 0.38 0.59 0.56 0.57 0.34 0.71 1.33 1.66 0.67
C, 0.23 0.48 0.28 0.46 0.86 0.91 0.39 0.92 0.54 1.19 0.63
(o} 0.16 0.26 0.43 1.00 0.83 0.68 0.32 0.70 0.73 0.87 0.60
C, 0.09 0.39 0.27 1.03 0.44 1.12 0.24 0.67 0.98 0.91 0.61
M, 0.37 0.39 0.29 0.47 0.74 0.51 0.30 0.66 0.63 0.71 0.51
M, 0.47 0.37 0.13 0.42 0.49 0.46 0.34 0.66 0.83 1.10 0.53
M; 0.31 0.34 0.16 0.60 0.55 0.66 0.32 0.35 0.58 0.66 0.45
M, 0.42 0.36 0.28 0.68 0.77 0.58 0.20 0.64 0.55 0.60 0.51
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