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Abstract: [ Objective ] This study aims to explore the relationship between the biomass investment
patterns and the seedling quality index of different grades of Toona fargesii seedlings.[ Method | The growth,
morphological indexes and biomass of 468 annual seedlings of 7. fargesii were measured when the seedlings
stopped growing in winter.Factor analysis combined with the mean + standard deviation method was employed
to evaluate and classify the seedling quality index.[ Result ] (1) The results indicated that the ground diameter
and seedling height of one—year—old T. fargesii seedlings were 1.37 em and 145.37 ¢m, respectively.The total
biomass and quality index of the seedlings were 59.93 g and 0.66, respectively.The coefficients of variation for
growth traits and total biomass were both higher than 29.64%. The positive correlation coefficients between
ground diameter and seedling height with biomass were 0.89 and 0.60, respectively, both reaching a highly
significant level (P<0.01).(2) Seedlings were classified into three grades based on diameter or height : Grade 1
seedlings (D>2.00 cm, H>203.96 c¢m) ; Grade II seedlings (0.76 ¢m<D<2.00 c¢m, 88.16 cm<H<203.96 cm) ;
and Grade III seedlings (D<0.76 cm, H<88.16 ¢m).There were significant differences in biomass investment
among the different grades of seedlings (P<0.05).The aboveground biomass was consistently higher than the
belowground biomass, indicating that T. fargesii seedlings tend to allocate more resources to aboveground
growth to enhance seedling height and ground diameter development. (3) The fitted model assessing the
relationship between growth quantity and total biomass for Grade II seedlings based on height was optimal ,
represented by the equation y=0.15x+4.73 with an R? value of 0.80.(4) The better the seedling grade (Grade I),
the more significant the positive correlation between the seedling quality index and biomass, suggesting that
seedlings with higher biomass possess higher quality. [ Conclusion | The greater the biomass of T. fargesii
seedlings, the higher their quality.Ground diameter and seedling height are two indicators that effectively reflect
the total biomass of the seedlings. Classifying seedling grades based on these two indicators can provide a
reliable evaluation of seedling quality.

Keywords: Toona fargesii ; seedling quality ; grade classification and evaluation ; biomass investment
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A DR WA 0B YA T ki R SR PRI R (BB, BRATHE 10 emx20 em E HITT REBR &
Pyt PEKGE AR A H ) 4L
1.3 $BHRE

HiARVE M ELAE AR KR HEAT VR A SR REMLIAE D71 B AR I R BEML I E 34 1 mx1 mBEHT 7 6 5%
IR E AL B 18N FE o R AVEEMRIBOGRIEAZ AT Th T A AR IR HE R 4, 21T 468 Mk . FHIIEAR R R
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PR (D=1.20 ecm, H=100 cm) . 42 LA 115.61, 28 57 R E042.19% , [ M T ATE S ZHEE . P EREK
H}19.97 em, A5 5 R EUN 37.99% , £ FMRK 2257 K. MARELE 5 250G 5 53.39% , vl B AR B0 76 A
] P A T] (8 S e o W 2 o SRR 15.93 em , AR5 R UK 40.20% . 256 55 FIAR A 5553 4 82.34 ¢
H155.36 g, 28 5 AR E i 53k 109.79% F1110.89% , MR 25 5 LU 148 5 R ECH 102.60% , 22 B[R] 1 A ]
1A Wt B R AR R 25 5%, b b AR W d Rt R AR W 8 53 51 R 40.34 ¢ F120.21 g, A8 5 RS = ik
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Tab.l1 Growth traits and biomass of Toona fargesii seedlings

FH Trems e 2 SR bR ifE 22 52 5 S5 R A%
Range Meanztstandard deviation ~ Variance Coefficient of variation

Hif%£/em Ground diameter 3.79 1.37+0.61 0.38 44.73
B i/em Seedling height 251.00 145.37+57.87 3348.72 39.81
EiA2 L Ratio of height to diameter 284.20 115.61+48.77 2378.78 42.19
FARK/em Length of main root 73.80 19.97+7.59 57.56 37.99
MHREL/H Number of lateral root 7.00 2.62+1.40 1.96 53.39
SEHIMAR K /em Average lateral root length 52.55 15.93+6.40 41.00 40.20
ZEHEH /g Stem fresh weight 668.00 82.34x90.40 8172.97 109.79
3£ FE /g Fresh weight of root 453.00 55.36+61.39 3769.32 110.89
M- 4= 14t/ Aboveground biomass 326.06 40.34+45.44 2065.12 112.66
T AWy /g Belowground biomass 170.43 20.21+23.31 543.54 115.35
Hb LA/ A

Aboveground biomass/ belowground biomass 8.29 239+1.23 152 o148
kA Yt /g Whole plant biomass 495.91 59.93+67.23 4523.33 111.78
T#) i /% Dry matter content 158.57 44.17+13.09 171.33 29.64
A B EEL Quality index of seedling 7.05 0.66+0.87 0.75 130.85

2.2 HEARREIEIREEXESH

XPHbAR R EAR AR b AR e MR AR A T T e A T KMO A 56 T Bartlett s
BRIEAGE (F22) . 4550, KMO 47 0.831 (KT 0.7) , W% BA # i i A M . Bartlett” s BRIEAS:
559 P{E<0.001 (/NT0.05) , U I A S BLERIE 204, 35 6 FH T K43 17

B AR 2L fif 5 LU RN T-H BT % i Ah , CLAE T A A R b R AR i [B) P AH DG R B30 52 10 3 25 7 (P<0.05) .
5 AR KA BR N4 AL B AR W B R AR 2 AR B 3 22 57 (P<0.001) , 5 b 1A= it IS R AR W 2 1) A
K Z BT AN 0.65 F10.60; AR 5 b [ A4 b T AR 4 RV R A i 3 A B 25 5 MG R )
14 :0.88.0.87 F10.89 (&1 1), HuARFI = 1 by e B A= K A8 AR, H5 45 41 o0 1 AR s 2 UIAH G, TRt
TEHCHIAR VR R S 2R s .
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%2 KMO 1 Bartlett s & 3&
Tab.2 The test of KMO and Bartlett

KMO HUREiE Y 4k 0.831
KMO measure of sampling adequacy ’
ALy 5419.478
EL AR AR BT R A 56
T’ T |5 E\VA '4' EI EEE: 45
Bartlett s test for sphericity
BT Fds <0.001

HEISH[059 2 &% sx  #%  wx &x . G xx . Sx 0.8
EifEHEGDISH[0.450.38 3 xx | wx 8 o B 8 e o
FIHREKLMR|0.33 0.18-0.16 4 | % *%x % %% %k %k *k %k *k
MIARANLR[050 0.35-0.190.10 5 4% &% 4% # & = & + (/[ 04
SEEMIMEACLLR[0.38 0.27-0.16 0.22 0.37 6 %% %% %% %
¢ FSFW|0.88 0.65-0.230.30 047 032 7 @ ‘ . . ‘ oo
R ¢ # RFW|0.86 0.46 -0.38 0.35 0.50 0.35 0.90 8 . . e . . ‘
3 b E ) L AGB|0.88 0.65-0.250.31 0.44 031 099 0.90 9 @ ‘ «~ @|| 02
Hh R A4 5BGB|0.87 0.48-0.380.37 0.49 0.35 0.92 0.96 0.93 10 #x . ‘ 04

ﬂﬁﬁ%GDl..** ) **....*. . 1.0
o
*%

0.6

*% ** * *%* - 0 2

Mo b/ R A B AGB:BGBJ0.15 0.37 0.57 -0.22-0.21-0.22-0.06-0.23-0.05-0.28 11  * *k
Rk Y WPB|0.89 0.60 -0.30 0.34 0.47 0.33 0.98 0.93 0.99 0.97-0.13 12 = . 06
T & F:DMC|0.07 0.08 -0.02 0.01 -0.09-0.10 0.01 -0.05 0.11 0.08 0.07 0.10 13 -0.8
JF A %Q1|0.88 0.42 0.410.33 0.45 0.29 0.92 0.94 0.93 0.97-0.210.96 007 14 |H ;

O XS RFEFT TR L
B PN Y S E P F S
PO FE S S

<
N
»&S’

GD: Hi7% s SH: T 5 s SH: GD: B5 42 I s LMR: £ s NLR : MUAREC; LLR : SF# MK s SEW « 25 68 T s REW : AR 66 1
REW : SEW : S5 ARG L L s AGB: M /B4 s BB M T /R W)k s AGB: BGB . Mo b /Ry« T AR Wy ok s WPB B RR A W 6
DMC: TH & &

GD:ground diameter; SH:seedling height; SH: GD : ratio of height to diameter; LMR : length of main root; NLR : number of lat-
eral root; LLR : average lateral root length ; SEW : stem fresh weight; REW : fresh weight of root; REW : SFW : ratio of fresh weight of
root and stem; AGB: aboveground biomass; AGB: BGB: aboveground biomass/belowground biomass; WPB: whole plant biomass;

DMC : dry matter content.
B 20 R KR 5 A W 1 ) R S 2
Fig.1 Correlation analysis between growth traits and biomass of Toona fargesii

23 BEARSEREEREKRREFFE

AHIF AR B AR AR R R R R R4 34N G (3R 3) , Ml AR D=2.00 em B =5 H>203.96 cm [
AT ,0.76 cm<D<2.00 cm BY 88.16 ¢cm<H<203.96 em [P AN T, D<0.76 cm B H<88.16 cm 1]
AR IR . He AR 3 e 0 19 L2 FN L1 5 F 23 9K 16.45% .67.74% F1 15.81% , #ic Hi A2 5% i
R R 0 T B Y de 22 GBI 60% ) , 26 R 25 K/ INI B AR iy = S b Av

AFEER AR W& BRI MR DL A A AR EES . BEE R
U A =, BRSO R K AR s AT YA R R R AR T TE T
FHAebr YRR, BB 8 T HAD 2 A9 TTYUH B9 48 T 545 b5 ) 2% T Hfh 25 9%, Tt 2
T AR 0 8 = T TNl A, 3R B 10 A KR A B R 22 i T2 AR R
BUARXT 322 , ANTE A o BRI — 2P I UE T DL AR A R O AR AT R o G A B
S uErt .
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Tab.3 Basic characteristics of classification for Toona fargesii seedlings

Gy ARIR HiAt/em T Hi/em

Classification index Ground diameter Seedling height
Y Grade I 11 111 I I 11
Sr4hRifE Grading standard D>2.00  0.76<D<2.00  D<0.76 H>203.96  88.16<H<203.96 H<88.16
#EE Number of plants 77 317 74 85 295 88
HeA81/% Ratio 16.45 67.74 15.81 18.16 63.03 18.80
4% /em Ground diameter 2.44+0.05" 1.30£0.02"  0.63+0.01° 1.99+0.08" 1.35+0.03" 0.89+0.03"
B 5/em Seedling height 198.27+5.42" 146.38+2.91" 90.36+4.38° 230.51+1.98"  146.33+1.88"  63.59+1.82

iR
Seedling height/ground diameter
FHA/em Length of main root  23.63+0.97°  19.83+0.41"  16.61+0.67°  21.90+0.93" 19.90+0.41"  18.23+0.82°
MR K /em Length of lateral oot 19.38+0.59°  16.30+0.34"  10.78+0.69°  18.61+0.59" 15.96+0.34"  13.26+0.84
i EA YR g
Aboveground biomass
WA e
Belowground biomass
Mo AR R AR
AGB/BGB
AR g
Whole plant biomass
THIBE %
Dry matter contents
BB
Quality index of seedling
B N B AR 22 A T REROR 22 53 B35 (P<0.05) .

Data are presented as mean + standard deviation.Different letters indicated significant differences (P<0.05).
24 AREREHAKRNEDE S EIFE

T ZEMPEs R BN R SR B3 S N8 A A K ER (E2) . Db sy
WM, 5 DL TAR T A M A 5 H(60.00%= ) 1A s T30 R B9, Hob N9 a9 2B
7 M (67.14%) 1T TR T AR 6 LR 8 (34.23% ) o X R WY, FR AR FFA T 43900, iy AC T {7
FAEH 3 AT AR Y B R R ) S5 g 2 [l i b A= i At R A i 5 et A e 22 5 b Ty
MR IR . DA 0 PARIEIT , 4 S5 L AL T AR AR A=) 1 (50.00%= ) 47598 W 5k i T4t 1 2E 4
i H TR 0 b 2B i R N A= ) BEARHE T (29 50.00% ) , U A ZE 1 5 8 0 PR E |, 1 AR MK TH i
] T B o 22 0 A Yy B b 340 AH IR i (e N A i e B8 BT BV &S AR e A
Yl F R —E N ES
25 AEELEAEKESEYVENIESEE

AR g S (B 3) R 25 S AR A K 5 AR 2 (a3 ol i o 2 v R AR A e FE R A . o
IH D°H 5 W i v 6 RS ROR Al (y=0.14x+5.34 ,R*=0.77) , 24 D*H=1 I}, 1L () 4= i
H5.48 g 1 D’H 5 S AEY) = M R IUE IO FIAE B35 (R°=0.58) , 4 D’H=1 B} , 19 i i A= ) i
H154.90 go Wi AR EER(E 4) Bon, & FHEAE KBS 2Z B S ERLE R kR, 1
WL DPH 5 AR Y B ¢ 2R 3G B R A3 (1=0.15x+4.73 , R>=0.80) , 1 44 i K D°H 5 S/ YR iy 4k
PEFH R :y=0.112+16.91, R°=0.76 , UG RO 2 W E KT SR L, D AR sl & T, 25 S5 900 AR A=
et 5 4= Wy it AR A 1 e 00 A I R IR 847 Ry £k R, EL TN 1 D H 5 3 A e (e A L P v o X6
A 30 1 A K AR R R 2 A TR R TT 08 A0 A i, ELAT S v P AT S

82.12+2.18°  117.41+2.59" 145.13+6.80" 130.25+5.02° 122.72+2.77"  79.64+3.81°

115.27+6.93*  30.57+1.23" 5.45+0.49°  93.81+7.43° 34.64+1.68" 8.19+0.67°

59.99+3.35"  14.96+0.67" 2.83+0.34°  42.07+3.93" 18.34+1.06" 7.39+0.77°

1.89+0.07° 2.46+0.08"  2.29+0.16" 2.72+0.12 2.46+0.08" 1.56+0.10°

170.78+86.76" 45.19+32.08" 8.20+5.89° 132.08+100.90' 52.49+45.61" 15.58+12.73°

44.67+1.20° 43.42+0.74" 45.16+2.13" 44.50+1.67° 44.01+£0.77"  42.95+1.44"

2.11+1.17° 0.67+3.74"  0.06+0.05" 1.33+1.38" 0.58+0.66" 0.26+0.29°
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Mo bR
[ Aboveground biomass
mm AR

Belowground biomass

SYBCLE 5/ %
Distribution ratio

GDI GDII GDIII SHI SHII SHIIT
THARZEZK Seedlings grade
PAHBA2534% (GD 1.GD 11,.GD 111), LA &5 434% (SH 1.SH 11.SH 111) .
Graded by ground diameter(GD I,GD II,GD III)and seedling height (SH I, SH 11, SH I11).
B2 A0 AN R A AR AR i 19 43T L 451

Fig.2  The biomass allocation proportion of different grade seedlings of Toona fargesii
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Fig4 The optimal estimation model of biomass of each grade based on seedling height
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