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Effects of container size,matrix ratio and SRFon the growth
and quality
of Alniphyllum fortunei container seedings

Abstract: [ Objective ] By studying the effects of factors such as seedling substrate ratio, slow-release fertilizer
dosage, container specifications, and their combinations on the growth and quality of 2-year-old
Alniphyllum fortunei container seedlings, this study explores the differences in growth effects of red poplar leaf
container seedlings in different combinations, selects the optimal seedling cultivation plan, and provides reference
for cultivating high-quality red poplar leaf container seedlings. [ Method) Using Alniphyllum fortunei seedlings as
materials, a factorial experimental design was adopted, with three container specifications, three substrate ratios,
and three slow-release fertilizer dosages set up. Nine orthogonal combinations were used to study their effects on
the growth and quality of red poplar leaf container seedlings. The membership function method was used for
comprehensive evaluation. [Result] Among the three factors, the substrate ratio had a significant impact on the
height and height to diameter ratio of container seedlings of Populus euphratica (P<0.05), but had no significant
impact on the ground diameter (P>0.05).In the physical and chemical properties of the substrate, pH value, organic
matter content, hydrolyzed nitrogen, bulk density are significantly correlated with container seedling height and
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height to diameter ratio. The total porosity is significantly correlated with seedling height, while the effective
phosphorus content is significantly correlated with height to diameter ratio.The comprehensive evaluation of the
membership function shows that the container size A2 (10.0 cm x 13.5 cm), substrate ratio B2 (coconut bran 4: peat
4: soil 2), and slow-release fertilizer dosage C3 (4 kg/m?) rank first comprehensively.[ Conclusion 1 The combination
of container specifications, substrate ratio, and slow-release fertilizer dosage can have a single or interactive impact
on the growth of container seedlings of Alniphyllum fortunei, and can be applied in the production of container
seedlings of Alniphyllum fortunei, which belongs to the top comprehensive ranking. The research results provide a
scientific basis for the container seedling cultivation technology of Alniphyllum fortunei and enrich the cultivation
methods of Alniphyllum fortunei seedlings.

Key words: container seedling; Toona sinensis; container specification; matrix ratio; fertilizer application
amount of slow-release fertilizer

IR (Alniphyllum fortunei) &% E&FL Styracaceae 7-#H & Alniphyllum, J&PU)1 £ 1 FH#
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1 AR HNES

TRIG AL T DY 128 MRl B 22 09F 50 BE FH A ARAE 78 BT i 1], DU 148 35 M T3 95 B R i L K AR R 6 3t 1 (1
05°23'E, 29°09'N), VU1 &g i, 3 Asavb 1, Wk 504m, S50 17.1°C, M =0k 41.3°C,
PR -1.6°C, A AR 5300 °C, HERERYE 1110 mm, JGREHI 320 d Zi44.
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2.1 R R

RIGM RN 2021 FFARNERER MR E AN MTrREGAMEZE 3 H, Lk
ANFEJE H 40°CIR I 24h, 7K 5 K FGE 0 7 SO THE A, B 3~5cm, FiE/K, FAEHUERA A3
ITHEEY . 6 AIRKH 4-5 A BT TR, B XTI, EFREAREILESSS, %
BEAEAE H LA S 5 Rite (Everris) 2 &) A= 1052 A 3 B0 7 BERE (16N-10P-16K+2MGO+TE).

2.2 RIHT

AWK RIS Wi, CIFE AR isg . AL . 2RI E 3 MR R . HrPh gm0 (A)
it 3 MK, BN A1 (82 ecm x 12.0 cm). A2 (10.0 cm x 13.5 cm). A3 (12.5 ¢cm x 16.0 cm);
AT 3 ANKTE, 258 B CHRE 3: 8k 3: 4>, B2 (HFHE4: JBR 4. £2). B3 ()
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GERENEE T 3 ANKF, 4308 CL (0D, €2 (2 kg/m3)\ C3 (4 kg/m3). RA=H R =K MIERZH A,
9 ANKEEE, LR 30 #R, EE 3 R, it 810 kK. W 1.
1 BBAHRKRI
Tab. 1 Experimental design of the container seedling test

&/S BARHAE ERACLL ZREES

Number container size /cm Matrix ratio (coconut bran: peat: loess) SFR /(kg/m?)
1 Al (8.2 cmx12.0 cm) Bl (HFEE3: SR%E 3 t4) Cl (0)
2 A1(8.2 cmx12.0 cm) B2 (1 4: B® 4. £ 2) C2 (2 kg/m?)
3 A1(8.2 cmx12.0 cm) B3 (%) C3 (4 kgm?)
4 A2 (10.0 cmx13.5 cm) Bl (14 3: B%& 3. L 4) C2 (2 kg/m?)
5 A2 (10.0 cmx13.5 cm) B2 (1 4: B® 4. £ 2) C3 (4 kgm?)
6 A2 (10.0 cmx13.5 cm) B3 (1) Cl1 (0)
7 A3 (12.5 cmx16.0 cm) Bl (14 3: B%& 3. L 4) C3 (4 kgm?)
8 A3 (12.5 cmx16.0 cm) B2 (g 4: Bk 4 £2) C1 (0)
9 A3 (12.5 cmx16.0 cm) B3 (%) C2 (2 kg/m®)

2.3 WMESRRS LTk

231 RBWAKRIARGMNZ BT 2022 £ 11 A, 2023 4 11 A, AKBLERE, EENERL
Hrh, BEHLEEL 10 PRAERR, WEEE. AR, RS A R E WA 4 R AL 2R T
FHFMIE T, AR~ RIE 4 B T3 LR B . @Rt = dmabit.

232 AREACKmAE  BEEURS, BAIETENA R L AT, HEBRIR, i 0.149 nm
49, R H2SO4-HCI O4 V1M A A5, H HEGHE & B 7 A G IE A (PEptima8000) M & £ 1 57 71« /KA
R B R 2 HRE FR 2551 R B A B0 (LY /T 1229-1999)151, d5ifb- s BRIR $294(LY/T 1233

-1999US 1R K S B FETHELY/T 1236-1999061, C. Nyt Ad H 4 H 3R & 3 #1{¢ (Vario Macro Cube)il] El!
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Tab. 2 Analysis of variance on growth indicators of 2-year-old container seedlings of A. fortun
ei
TTEFRIR SR F75H BHRE 75
Source of variation Dependent variable Square sum Degree of freedom Mean square F P

iz 10.703 2 5.352 1.542 0.238

A HE 752.012 2 376.006 0.690 0.513

SR 912.490 2 456.245 0.724 0.497

iz 14.365 2 7.182 2.069 0.153

B ] 5928.380 2 2964.190 5.437 0.013*

SR 4428.980 2 2214.490 3.515 0.049*

iz 1.619 2 0.810 0.233 0.794

C ] 1982.580 2 991.290 1.818 0.188

SRt 2172.742 2 1086.371 1.724 0.204

©: A AT B ARBRCH: C NN R . <Mk} HIZRTE 0. 05 F10. 01 K F ER.

A=Container size., B=Stroma mixtur, C=SRFe. ratio * and ** mean significances at the 0.05 and 0.01 level, respectively.

312 REAMA FH T RB G ARIGAFG Y MR I ATLIEL, BEA SRR, A S
e TR R R, AL REMMRRK, WA, A2 MERBTEBMER . SAKRE, Al RET
RS BOd BRI A A K

313 AJF Btk st et 2B A KIGAFGHoh MR 3 WLIEH, ARZEFRACLLS, B2 AL
. WE. SR LLBE R, 29008 9. 399mm. 168, 453cm. 192,921, H B2 AbFEf4E. T 5 b ab
Z M ZESRE, U B2 (BPHE 4: R 4: L 2) R TRAFHHBZRHAEKKE . B3 LI AL ERD,
HHAE . Him RS KT H AR,

314 ZRIER B Aot BB G A REAFGHon BRI WLIEH, HAZBLHH RN, &
e, H s R ETHE FRERES, HRIEH A C2 AbFRT, AME M. M. it b8l
K ENHR, 435104 8. 768mm, 160. 658cm. 193. 558, tEHTE—E G NI INERAE &, RefEZS 48 iithit.

HEEI. C3 AR mAR L, EMR. WS RECT C2 A
£ 3 AR RN BB A KARHR I R0

Tab. 3 Effects of different factors on the growth index of A. fortunei container seedlings

b Hi

ZES KF Hh4%/mm H/em iRt
Factors Levels Basal diameter /mm Seedling height /cm Heightdiameter ratio
Al 9.394 a 151.899 a 177432 a
A A2 8.066 a 152.823 a 191.271 a
A3 8.052 a 141.194 a 181.446 a
Bl 7.612 a 144.639 b 191.949 b
B B2 9.399 a 168.453 a 192.921 b
B3 8.501 a 132.824 b 165.279 a
Cl 8.178 a 143972 a 184.858 a
C Cc2 8.768 a 160.658 a 193.558 a
C3 8.567 a 141.287 a 171.733 a

QRFIAF/NGFRFREEZS (P< 0.05. TH.
Different lowercase letters in the same column indicate significant differences (P<< 0.05). The same below.

i BRIk, ARt 2 AR ARSI IR R AN R, AR . SR IE T E AR
%o

3.2 LAY A A A A R AR AT SRR B

Em

867



L T E MO AR A S31 FHMIEEE 217

HIE 1T, PHAE. AHURS &, KRE. FESESE . SR8 REEMx, BILBE
HimEREMR, S ESSEHE 2, A PHAE ., FE. AR5, St 2M
s, AHREE. KMEASE. @3 SE. SRE ST, St 21EMxK.

1
e 08
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Seedling height * * * * * Lo
- -0.2
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Height diametes * % o % % 0.6
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-0.8
-1
- EH HigE e [ aE SHmE
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K1 BT S A A B A IR A R I s B
Fig. 1 Schematic diagram of correlation analysis between physical and chemical properties and the g
rowth index of A. fortunei container seedlings

ZiLRTR, SRt 2 AR A AR O B R e 2 S R, AR S R B Y
Wi 22 S AN 3

3.3 HETSRJE R BUL MR A AR AR KRG

IR A A S ALG B HBORE R, KRR RO R AT S5 VN, DL SRR B B A 1 AR
TSR R R AUE VR I b e, BEATER G VRN HER . Hi3R 4 AT, HEFED 5 AR E Y, SR A2 (1
0.0 emX13.5 cm)\ A3 (12.5 emX16.0 cm) HHFEZL, HA2 HLHE—, WUIELHASG S, A2 FHA
FITF ALK, BB (£) HHERKE, (HB2 R4 w4 +2) HELE—, WHIB2 FdEH
AWUAEK: ERIEAHEC (4 ke/m) M SHRES, HHAE—, WHERIEEN C3 MHEGRER
BEEERKE . IrAbBEA AT, A2B203 AT, B & PSE R EE S AN 0,62, 0.73, 40445

n Hs PSR ERBER R, SRS
R 4 AFILCERL X 7R 2 e v AR 0 S eR A

Tab. 4 The membership function evaluation of different treatment combinations for the growth of
A. fortunei container seedlings

B HEJ5 ZRSE WESERECFIE N ) )
H SR RO B SRR
¥ fictk & Basal diameter belongs PR e
Seedling height belongs t BRI HE T
Container siz | Substrate SFR/ to the mean value Average membershi
o the mean value of the function va
e (cmXcm) ratio (kg/m?) of the p function value
function lue sequence
function
A2 B2 C3 0.62 0.73 0.67 1
Al B3 C3 0.65 0.55 0.60 2
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A3 B3 C2 0.47 0.69 0.58 3
A3 B1 C3 0.55 0.59 0.57 4
A2 B3 Cl1 0.42 0.61 0.51 5
A3 B2 Cl1 0.28 0.68 0.48 6
Al Bl Cl1 0.25 0.60 043 7
A2 Bl C2 0.33 041 0.37 8
Al B2 C2 0.24 0.42 0.33 9
4 Vit

4.1 FRIRFURENT I i 25 258 1 AR KR o B 1) 5 e

BRI 5 A E ARG, AR /N iR 5 A K A AR 7 40 45 B 1A [R5 00 25 288 1 1)
AR A, 2019; FREBREE, 2017).

AR B3 S 25 28 1 AR K R HIAS . W v R S I B R B B I A EE AT R O b, R I AR
RRMHAA., M. SRR ERIEERERRNRE, 3 AT, R 82 ecmX12.0 cm K]
IR 2 i AR IR . X S EAR FLURAE . BRI 3 Tl ] I A0S ol 110 25 48 17 76 A [) 22 ol P B FH 75 288 R
TNAEKKRERG (EERKS, 2005 MIFRER 8, BEENTHEARFHEKEmIERANR, 558
FURE RN IR RIVAEKAE IR S, WA RS A& A RE T 2 AR RAK T Z A, XMER A 2
Rltk, 288 WK GE AR, 750 2l 2 B IRAIR 2, @V A28 5 1R 8.2 emX
12.0 cm A,

4.2 FEJFTIC EER SR 2 A% AR KRBT B 1R S e

TERAE WHEREF, K ERYRERED A WAL KA ENEERR, SENERE RN
B AR ERE AR, B, ANEERERSIE R IRIIR D, ZiEsom RER KA, AL
K CEFHHE, 200D,

AWFIT 3 PR RACEL A, B2 JERAECLL CHRE 4: Ve 4: 20 MR, W EUE B T AR L.
X5 3 AC B AP R AT EL I AR OG,  BRRFIVE R R 548 Bt EAR R, B EER. . @R
5, AL RRRRERT A 2 5 R oRYR, SrEE 50%, nUAREAR A KRR K. B K. A
RERGEM . MESERBEE ETE, 2022; R, 2023) MR R, RIEHEATE
IREERIE AR AR K.

4.3  ZERENEFHEX AR 25 A B AR R BT R B2 R

BRI ZRNE, AR AR R EAEE AN, B R RIS IR FFAER R
(BREREE, 19965 5%, 2014). RN BARAHAEXRE, AR B4 i ias /3, i
AR AR ERE S GRAESE, 2014).

AR FRI, BEE SR A RN, AR HA. e R0k BT E TRRER, MR
A C2(2 kg/m )ALEERT, A HMHAAD, WEmok. X5 R, 5/ (Buaiss, 2013; TN, 2
022) A& B WA R 5, SN, HAZEEGRERSNERNER, SBEd—euH,
ERKEIE TR Bk, ASHESEEEHEEEKRELL 2 kg/m’ NEH.

4.3 AR W BRI, . ZRAE R LA ik

AU B LU R L BXP A 8 B WA REGEER], AF e — B AN, (FRIKEE, 2017),
FEfIE o 7 W B G I, N 2R 25 R 58 3 A EAE IS o R, 7675 18 B AR A E AR bR,
2 R P AT TR bR

AW TR R R EOEX R B RS B ARG AL . 2RI B AV, ik R
BEMHAETR: B A2 (10.0 cmX 13.5 cm). FEFRACLL B2 (BFHE4: PR 4. +2). ZRIEHE
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C3 (4 kg/m®), ZEHLE—. HPEBEHKE A2 (10.0 cmX 13.5 cm). ZREHE C3 (4 kg/m?) 1
RZE T, AREREUEIAAREK, WEES ZRNRCHIERE X, AFFRERS SN, HFREERS
BT, EEBRGEHE T EN, BEEFERETFRAMATIER hsg, 2022).

5 it
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HESHELGE 0T, BIBHE TR EEMH, MikHREHETR, BHEHMH A2 (10.0 emX13.5 cm).
FEFBCEE B2 (HFHE4: P 4: 1 2). ZRIEHE C3 (4 kgm?), 2 FAHARIRE, THEEHEZES
mm, i 160cm PL ) 2 SEARE T . (HXT SRR B W AR R A R R e, SRR R
PR RAK . AR BERARE. PitkemEa Rt — Do,

S E X W
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