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Abstract: Quality grading standards for Malania oleifera seedlings in line with the actual production needs is
formulated, which can provide reference for M. oleifera seedling breeding and standardized production. 20
batches of M. oleifera seedlings were randomly selected from the main production area of M. oleifera in Funing
County, Yunnan Province. 11 indicators were measured, including fresh weight, plant height, leaf number, leaf
length, leaf width, ground diameter, main root length, main root diameter, lateral root number, chlorophyll
content, and nitrogen content. The data were analyzed by using principal component and K-value clustering
analysis, and then combined with actual production to determine the grading standards of M. oleifera seedlings.
M. oleifera seedlings were divided into three levels with determining plant height, main root length, and ground
diameter as the grading standards. Grade I seedlings: plant height= 33.33 ¢m, main root length= 8.00 cm,
ground diameter= 0.23 mm; Grade II seedlings: 33.33 c¢m> plant height= 27.77 c¢m, 8.00 cm> main root
length = 7.90 e¢m, 0.23 mm> ground diameter= 0.21 mm; Grade 11l seedlings: 27.77 ¢cm> plant height= 21.29
c¢m, 7.90 em> main root length= 6.41 ¢m, 0.21 mm> ground diameter= 0.19 mm. In this study, the formulation
of quality standards for seedlings is coincident with actual production and can provide a theoretical basis for
the production of M. oleifera seedlings.
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kR E I E E T BRI R K Rl
HlE ARk R S E K, AT A LN E T
BRE 2 REF (R4 105°73'53' . JL 4 23°65'81") , i
P 845.5 m. GEHUR ARG 20 LA FR K R, it
URBEALIEEY 60 1 , P i 22 B 7k 7 4 8 S SR
1.2 R 7y ik

BE ML 32 AN [R1 4tk 0 S PR, DU B bk e
A K B AR L EAR K L AR A AR
MRS VR SR 1N R, ERCRR KA AR
— R I G B AR R R b
45 1 em Ab R ZEATFHLE A AR R bR R R E 5 2%
FEARE /) AR BRI A F AR ; FF R S 3 AXAE
Rk A B BENLIE 3 IR, P B AE %A bk i 4
Mg RS EE AT EME. RRHES—F A
Excel 2010 # £ F1 SPSS 17.0 #4647 S 1140 #7
2 R4
2.1 #FKRAFG L2 I AR

X 20 MR FRS RREE HEAT I E (R D), FFX)
R T R G AT (R 2) . 25 ERR I, R
Sk AT 5 5 0.34~1.15 g, #k 1 13.40~42.00 cm, I Jr
¥ 4~16 F, MK 5.20~13.60 cm, M 5E 3.20~5.80 cm, Hi
£ 0.11~0.32 mm, F 4R K 2.30~17.10 cm, & # H
0.15~0.59 mm, Il #2 %% 3~14 4>, M 4% & & & 36.20~
61.80 SPAD, & & 1= 11.40~19.10 mg/g. 5k R LA
FAR KA 7 2B K (33.16%), B B4 7 R E A/
(9.74%) , 7% 7 FEL K BN /IMR RO FE AR > MR £ >

R 1 20U FR KR E & R EIERNE (n=60)

E(1R74 i 5 /g FEi/em i A T /em 9 /em 4% /mm
1 0.718+0.198 29.950+5.002 1242.330 11.413+0.933 4.438+0.540 0.205+0.026
2 0.794+0.182 31.263+3.373 12+1.847 10.450+0.840 4.625+0.477 0.224+0.059
3 0.890+0.174 33.325+4.281 12+1.808 11.363+0.980 4.775+0.373 0.242+0.040
4 0.766+0.135 31.713+£3.074 10£2.376 11.138+0.534 4.688+0.248 0.228+0.032
5 0.726+0.110 28.450+5.334 10£3.162 10.713+1.352 4.663+0.585 0.234+0.040
6 0.7254£0.110 30.975+5.143 10£2.435 11.438+1.330 4.638+0.585 0.228+0.036
7 0.754+0.204 31.044+5.044 10£2.333 10.089+1.622 4.456+0.422 0.210+0.029
8 0.678+0.168 26.500+4.900 9+1.394 9.811+0.874 4.489+0.352 0.195+0.034
9 0.537+0.192 21.711+£7.298 9+1.054 10.133+£1.291 4.044+0.737 0.201+0.025
10 0.766+0.222 28.578+5.757 10£2.062 10.778+0.938 4.467+0.534 0.214+0.032
11 0.751+0.167 29.488+4.989 8+1.923 10.988+1.331 4.613+0.356 0.218+0.044
12 0.688+0.206 29.922+5.284 11+1.753 9.900+1.296 4.478+0.466 0.211£0.043
13 0.632+0.138 26.067+£3.352 9+1.616 9.867+1.395 4.456+0.500 0.198+0.012




ftix ff /g i Ei/em - Ey A K/em -9 /om 4% /mm
14 0.720+0.149 28.688+3.993 9+2.997 10.863+1.855 4.875+0.396 0.201+0.017
15 0.626+0.105 28.113+2.645 9+2.417 10.000+1.038 4.413+0.402 0.197+0.022
16 0.777+0.144 30.078+2.151 8+2.333 10.378+1.859 4.667+0.477 0.224+0.031
17 0.760+0.238 29.688+4.464 9+2.138 9.625+2.275% 4.688+0.629 0.232+0.054
18 0.719+0.199 29.100+3.195 8+2.028 10.200+1.598 4.467+0.682 0.209+0.033
19 0.739+0.129 28.467+3.878 10£2.603 9.800+1.635 4.367+0.495 0.207+0.036
20 0.698+0.128 28.488+3.681 9+1.069 9.638+0.941 4.525+0.545 0.222+0.040

ik FERK/em TR /mm AR A 4% R & #/SPAD A &=/(mg/g)

1 8.150+1.416 0.390+0.071 10+£3.207 45.936+4.327 14.223+1.389
2 8.575+£2.148 0.411+0.082 8+1.512 47.1114£3.480 14.659+1.055
3 10.388+3.047 0.376+0.055 7£1.553 44.580+4.712 13.900+1.433
4 8.97542.095 0.450+0.043 8+1.408 45.775+4.175 14.279+1.252
5 7.363+3.087 0.460+0.039 7+2.26 49.059+6.084 15.276+1.842
6 7.938+1.626 0.408+0.059 6+2.121 50.029+6.043 15.549+1.805
7 8.756+2.158 0.389+0.111 9+2.386 49.772+4.123 15.441+1.265
8 7.000+2.254 0.420+0.078 7£1.900 47.597+5.478 14.822+1.638
9 5.956+2.280 0.332+0.036 6+2.236 52.071+4.809 16.159+1.441
10 6.733+1.899 0.422+0.065 7£1.965 50.726+1.858 15.797+0.518
11 8.313+2.198 0.384+0.057 8+2.264 50.953+4.241 15.845+1.244
12 9.156+3.405 0.353+0.053 8+2.421 48.014+5.902 15.293+1.566
13 7.144+2.925 0.380+0.105 7£1.900 45.890+3.092 14.381£1.012
14 8.263+2.667 0.371+0.057 8+3.292 50.748+5.647 15.773£1.693
15 7.925+2.330 0.354+0.056 8+2.726 48.096+4.491 14.976+1.344
16 8.300+2.119 0.432+0.065 10£2.000 48.799+3.321 15.163+0.976
17 5.363+1.705 0.468+0.088 7£2.696 50.755+5.304 15.776+1.589
18 5.52242.446 0.444+0.039 8+3.154 53.886+5.255 16.601+1.547
19 6.978+2.631 0.398+0.087 8+2.906 45.996+4.312 14.343+1.298
20 7.188+1.539 0.422+0.060 6+2.264 46.444+12.079 15.654+1.017

R2 FRARMEIRRREIAS T2 (1=1200)

i H /g Fhm/em MR EVA K /em T 9E/em MR /mm FARK/em ERR/mMm WREUA MRS E/SPAD A E/(mg/g)

W/IME 0.34  13.40 4.00 5.20 3.20 0.1 2.30 0.15 3.00 36.20 11.40
RAE 1.15  42.00 16.00 13.60  5.80 0.32 17.10 0.59 14.00 61.80 19.10
e 0.72  29.02 9.64 1041 4.54 0.21 7.68 0.40 7.64 48.83 15.20
FrEZE 01752 4.8907 22782  1.4147 05069  0.0361  2.5457 0.0742 2.4821 4.9694 1.4808
B RZB% 2427 1685 23.63 1359 1118 16.84 33.16 18.42 32.49 10.18 9.74

i 7 > 1 R B> SR AR AR > pk > Hu g > K > 1 5
>SHERGE> RS E.
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2.2.1 #5478 4 55 M Ab 3 KMO Fv Bartlett 3k # JZ # 16
Xof i Sk TR T () 4% 000 = A b (B R LR o I B

K 58 A% AR AR AR 2 R
VRS E) ARG T E A R B WA
BN FE(R DA UUE 1, 373k AT 11 A48 PR 1H
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3 mARMEREBERAXES

fif i PR MTEC MK -5 W ERK EREE WRE% HaERsE ASE

i 1.000

M 0.878 1.000

R 0.419  0.487 1.000

RS 0.448 0473 0.410 1.000

-5 0.719  0.706 0.096 0422 1.000

iz 0.724  0.652 0.297 0400 0584  1.000

FARK 0.498  0.645 0.603 0512 0447 0302 1.000

TR 0.443 0.333 -0.182 0.000 0.434 0.525 -0.314 1.000

AR %L 0.278 0.375 0.120 0.159 0.131 -0.145 0.346 0.008 1.000

MEEE SR 0263 <0319 -058  -0.077  -0.154  -0.150  -0.559 0.073 -0.115 1.000

Aow 20320 -0352  -0.634 0221  -0.168  -0.118  -0.575 0.078 -0.260 0.930 1.000
AHFERE R P<0.05 (i 25 7K~1) , 13— 25 1 s Sk R A HRs
B A TP B R AR AR CE A DR L & SR F R A M T o T T T
ATV K 0.601 0.059 0.385 0.468
222 FRAAH KAk BRSO AR "~ o5 041 000 003
5E S5 R IEAT TR o BT, TH SR SRR B AR A B AT AR AR W% 0.666 0.521 0282 0.253
A 1 BRI A DTER R (R 4) . R KT 1A TRk 0.781 -0.390 0.268 0.150
AN F RS, U 7 22 Bt 258 85.066%(>80%) , AR AL 0.231 0.745 0363 0375
AR I 13 AR L B 05 72 00 I L S SR 14 10 5% . 0330 otes o6ls 0653
BT, (5 1A R (S  HRHE B 1 2 wmEan oss o0sos odss 0196
A0 R P AR I IS I e AaE -0.633 0.608 0321 0.224

R4 FRRMEREERAIEFHEE S TR

T8 AMEIR I R B K (>0.6), Ui W] IX 8 A bpe 1%

E Wiy T3 ZE TR TR /% BTk /% R
! 4.791 43.552 43.552 FESEBR AR 77 S 8 MR AR E B R S 4T T
2 2358 21441 64.993 7% METHRAE, Tk — KGR, 455 A2 7 S B K ik
3 1.169 10631 75.624 e ARG AR AR A Sk SR 4 ) AR AR
4 1.039 9.443 85.066 2.3 3k RAPY D UAGHFK-H AR E S
; 0567 >4 20221 FIlFH SPSS Statistics17.0 # , XF 3 1 35 Sk S
¢ 0483 4380 4607 ARHY3AN SRR (ke R AR 47 K-S
’ %0 2 %6749 HAHT (R 6~T) 0 S BT G5 RRI], F K R M 50
’ o1 1298 o HEHR2E 5748 AR KT (P<0.01), L3 AN 7 15
’ b v oo B 53 22 5 (P<0.01) , 22 1345 72 Jal 3 7 2k 55 44 A
0 e 0 72:000 HI 0 S SR A AT 35 B, T PR T8 Sk R
11 0.037 0.340 100.000 R
x5 mARMESERERS F6 FERMEK-HERE
Ei=tan T ERH2 O ERH3 T4 = BHA L1 RHRApL2 EFpn3
fief 7 0.860 0.359 0.018 -0.081 Phmi/em 27.77 21.29 33.33
MR 0.898 0.233 0.135 -0.089 FHRK/mm 7.90 6.41 8.00
R 0.665 -0.469 -0.125 0.249 Hh A% /mm 0.21 0.19 0.23
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RT mERMEBEERAEIN

R E AR F Sig.
P 1624.659 0.000
FRK 29.442 0.000
Az 0.023 0.000

2.4 FRKRGRFARNHLER

K3 T R R s ARG VHLAR 3 A B AR AR AT K-
PME R, 133 3 LR Ly, LIS OME N 5
PN 7T S8 Kar Sk R BRI ) 3N (R 8

R8 FARMEER S

37 P fFi/em FHRK/em 4% /mm
I [33.33,+x) [8.00,+00) [0.23,+w)
II [27.77,33.33) [7.90,8.00) [0.21,0.23)
il [21.29,27.77) [6.41,7.90) [0.19,0.21)
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