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Grading standards of one-year-old container seedlings of
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(1 Research Institute of Tropical Forestry, Chinese Academy of Forestry, Guangzhou 510520, China;
2 Research Institute of Forestry of Gaoming Zone, Foshan 528515, China)

Abstract: [Object] To evaluate the quality of one-year-old container seedlings of Dalbergia cochinchinensis,
and provide a technical basis for its seedling cultivation and plantation development. [ Method] Seedling
grading indexes were determined by principal components analysis. We used the mean + standard deviation and
progressive clustering methods to analyze the proportions of seedlings in different grades, grading standards and
differences among grades in afforestation effects at early stage of seedlings in Yangjiang, Gaoming of
Guangdong and Zhangzhou of Fujian. The suitable grading method and standards were determined.

[Result] The principal component contribution rates of seedling height (H) and ground diameter (D) were
59.85% and 26.02%, respectively. H and D could be used as the grading indexes for one-year-old D.
cochinchinensis seedlings, and these traits were significantly different among different graded seedlings. The
cumulative variance contribution rate of seedling height and ground diameter was 85.87%. There were no

obvious differences in the proportions of seedlings in each grade and grading ranges between two grading
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methods. Qualified D. cochinchinensis seedlings (Grade [ and II') determined by the mean =+ standard

deviation method performed well in the early growth period and had higher survival rates (>90%) at all test

sites. Seedling traits and survival rates after planting of 3 and 12 months had highly significant positive

correlations with H and D at planting time. [ Conclusion] The mean + standard deviation method is more

feasible for grading of one-year-old D. cochinchinensis seedlings by comprehensively evaluating the proportions

of seedlings in different grades, ranges of grading indexes, early afforestation effect and practical seedling

cultivation. The grading standards are as follows: Grade 1 of H = 119.76 cm and D = 7.66 mm; grade 1I of
69.62 cm < H < 119.76 cm and 5.04 mm << D < 7.66 mm; grade Il of H < 69.62 cm and D < 5.04 mm.

Key words: Dalbergia cochinchinensis; container seedling; grading; mean + standard deviation method;

progressive clustering method; redwood; afforestation effect
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Table 1 Basic information of test site
y . a1 . SERENE/mMm  FEEEC Jo e H/d .
B frE U gm " S ES
. . Longitude . Annual Annual average Frost-free .
Test site Location . Elevation . Soil type
and latitude rainfall temperature season
FRTLCYD)  J7AREMILHI N21°59728” 25 2136 23 350 R4
Yangjiang RIX AL E112°09'54" Latosol soil
F(GM)  TAREMILT R N22°4734" 73 1683 21 335 R
Gaoming B X A7 Hg4E E112°41'55" Lateritic red soil
M (ZZ) REBRMNT R N24°28'46" 150 1 440 21 312 [Lrqian:
Zhangzhou T E117°3029" Acid red soil
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Table 2 Traits and precision tests of Dalbergia cochinchinensis seedlings

TiH B fHi/em 4t /em EE % FRK/em ZEMR /% T A /em?
Item  Seedling height Ground diameter ~ Height-to-diameter ratio Taproot length ~Stem-to-root ratio Leaf area
% 94.69 6.35 14.92 17.54 2.34 1533
SD 25.07 1.31 2.67 7.59 0.68 4.47
SE 1.45 0.08 0.15 0.44 0.04 0.26
Pl% 98.46 98.81 98.97 97.5 98.32 98.31
B £ W) H:/g Biomass L Dﬁ%?‘éiﬁ .
Item #R Root =X Stem M Leaf S 4k Total Seedl‘mg quality
Aboveground index
X 4.77 2.74 8.25 10.99 15.76 0.92
SD 3.04 2.1 5.47 7.24 10.06 0.63
SE 0.18 0.12 0.32 0.42 0.58 0.04
P/% 96.32 95.59 96.17 96.2 96.31 96.05
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Table3 Eigenvalues, contribution rates and cumulative contribution rates of principal components of Dalbergia

cochinchinensis seedling traits

FHIr FHEAE TTHRZE/% FHATTIRA/%
Principle component Eigenvalue Contribution rate Cumulative contribution rate
5 Seedling height 7.19 59.85 59.85
H4% Root collar diameter 1.57 26.02 85.87
1% Lk Height-to-diameter ratio 1.17 6.87 92.74
FAR K Taproot length 0.95 2.13 94.87
ZEMR B Stem-to-root ratio 1.22x107 0.36 99.93
T #H Leaf area 0.62 1.35 96.22
HRAEP) Root biomass 0.31 1.12 97.34
Z£EY) & Stem biomass 8.98x10° 0.96 98.30
A& Leaf biomass 5.45%107 0.71 99.01
b A% Aboveground biomas 2.24x107 0.56 99.57
MAEY)HE Total biomass 5.13x107"7 0.15 =100.00
JiEFEHL Seedling quality index 1.21x10™ 6.71x10™" ~100.00

®4 1 FERURESBIVESTREARFRRHEHE KRR

Table 4 Grading standards and growth performances in different grades of one-year-old Dalbergia cochinchinensis

seedlings
SR TT AR I3 R R e & Eb/% & (H)/cm 142 (D)/mm
Grading method Seedling quality Grading standards Ratio Seedling height  Root collar diameter
IR E 2 I H=119.76cm, D= 7.66mm  10.33 136.03+8.39%a 8.69+0.78a
Mean =+ standard I 69.62cm < H < 119.76 cm, 72.33 98.04+17.13b 6.43+0.92b
deviation 5.04 mm < D < 7.66 mm
I H < 69.62cm, D < 5.04 mm 17.33 62.42+7.83¢ 4.94+0.79¢
BRI I H=11534cm, D=735mm  13.33 133.85+8.94a 8.32+0.17a
Progressive clustering Il 68.65 cm < H < 115.34 cm, 71.66 96.11%16.62b 6.35+0.91b
4.87mm < D < 7.35 mm
I H < 68.65cm, D <<4.87mm 15.01 60.46+6.29¢ 4.86+0.83¢c

1) B — 7 ik 49 Bl 9] 2 )& , R B B 5 R R R R S 2408 £ 5 2.3 (P<0.05, Duncan’s %)

1) Different lowercase letters in the same column of each method indicate significant difference among grades (P<0.05, Duncan’s

method)
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Table 5 Growth performances of Dalbergia cochinchinensis seedlings in different grades at each test site

TE RIS EMINHE EMI2NHE
. THARZER Planting Three months after planting Twelve months after planting
R — y ryv—— y ; T p ;
T tl't Seedling T /cm 4% /mm I /em WA /mm FiER/% Wik/om HAER/mm  1FE R/ %
est site
quality Seedling Ground Seedling Ground  Survival Seedling Ground  Survival
height diameter height diameter rate height diameter rate
FHYL (YD) I 138.88+14.19a 11.69+1.97a 141.88+14.24a 12.76+1.98a 100.00 316.75+13.30a 32.25+1.67a 100.00
Yangii
MEMIE I 97.69£13.15b 7.16£0.64b  99.61413.11b  7.99:0.65b  97.50 252.21+12.63b 25.33+1.14b  97.50
I 64.26+5.81c  4.67+0.55¢  65.53+5.53¢  5.08+0.53¢  78.75 183.03+4.99¢ 17.65+1.22¢ 77.50
W (GM) I 129.29+13.75a 10.74+1.96a 131.35432.15a 12.18+8.05a 96.25 286.94+13.27a 35.33+1.64a 96.25
Gaomi
SOMIME T 93.6741336b 6.16:0.64b  99.52+17.51b 7.2140.59b  95.00 222.19+13.02b 27.38+1.15b  95.00
1L 54.82+5.14c  3.66+£0.53¢c  51.67+5.68c  4.17+£0.52¢  76.25 143.04+£5.06c 15.96t1.21c  76.25
N (2Z) I 126.80+4.76a 10.05+£1.68a 127.93+13.98a 11.13+1.93a 100.00 286.66+13.11a 35.31+1.62a 100.00
Zhangzhou
I 93.88+13.41b 6.16+0.50b 94.58+13.39b 6.95+0.64b  93.75 222.45+12.83b 27.38+1.14b 93.75
11 53.41+£7.49¢  3.7240.54c 54.38+7.51c  4.44+0.71c 80.00 153.81+6.55¢ 18.16+1.68c 78.75

1) AB R R B 30y ) 5 2480 , R ) A5 FAE AR R B AR £ 7 B % (P<0.05, Duncan’s %)

1) Different lowercase letters in the same column of each site indicate significant difference among grades (P<0.05, Duncan’s

method)



2 W

T, S5 ATHESOE 1 ARG 0 BARERT T 81

%6 TR B SRR X 547

Table 6 Correlation analysis among growth traits of Dalbergia cochinchinensis seedlings at different time after planting

1&E# 34~ H J§ Three months after planting

&R 124 H J5 Twelve months after planting

PR B A% " B At "
. , PSR , J A
Trait Seedling Ground . Seedling Ground .
. . Survival rate . . Survival rate
height diameter height diameter
= (EAE) 0.99** 0.98** 0.98** 0.96** 0.90** 0.92%**
Seedling height (Planting)
AR (E ) 0.98** 0.99%** 0.85%* 0.90%** 0.87** 0.85%*

Root collar diameter (Planting)

1)« K FAA Pk B) 0.01 #9 2 2 K -F(Pearson 48%)

1) “** indicates significant correlation at P<0.01 level (Pearson correlation)
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