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Abstract: In order to understand the growth of Oxytenanthera abyssinica introduced from Ethiopia in Africa, the
photosynthetic physiolgical ecology characters of two-year-old seedlings planted in Zhanjiang, Guangdong
Province, China were studied. The results showed that the Chl a/b value was about 2.3 : 1, the high Chl b content
indicated that O. abyssinica had a certain tolerance of shade. When the light intensity ranged from 800 to
1600 pmol m?s, the photo-inhibition of O. abyssinica was not appeared, showing strong light adaptability.
There were good correlation between phenotypic traits and eco-physiological traits. According principal compenent
analysis, the four factors, such as Chl b, ®PSII, Chl a and Fo, were principal components, their accumulated
variance contribution rate was up to 86.89%. The all seedlings were divided into four types by the cluster analysis.
Therefore, there were significant differences in phenotypic and eco-physiological characters among O. abyssinica
individuals, which would be provided with morphology and physiological basis in genetic breeding.
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Table 1 Phenotypic character and its variation of Oxytenanthera abyssinica seedlings

T RAME EINE] W% PR A5 R H
Mean Min Max Range SD CVv
Pk Height (cm) 130.91 38 316 278 47.89 0.37
#142 Diameter (mm) 7.19 1.88 26.45 24,57 5.44 0.76
AN Leaf are (cm?) 4756 21.98 113.53 9155 18.86 0.4
K Leaf length (cm) 14.91 9.89 24.07 14.17 2.97 0.2
% Leaf width (cm) 4.04 2.58 6.2 3.62 0.85 0.21
K2 BIASUERMRREEER
Table 2 Variation of chlorophyll content of Oxytenanthera abyssinica seedlings
FEME /M iEINE] AR e L brifEZE A5 R H
Mean Min Max Range SD CcVv
Chla(mgg™) 2.45 1.25 2.93 1.68 0.31 0.13
Chlb (mgg™ 111 0.44 1.72 1.27 0.30 0.27
Chl (a+b) (mg g™ 3.90 1.90 4.78 2.87 0.66 0.17
Chla/b 2.30 1.58 2.86 1.29 041 0.18
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H RS K& T = & (Fv/Fm) [l T A8
TEAE B KO C A BE 7. P/ Fm R385 ] DL SRPEH]
T2 B I IFERE 76 I8 Y64, Fv/Fm
9 0.75~0.85; M LA 2 B4 H, Fv/Fm<0.75,
HORERAR 2 WA R 32 B (KOG R R, 3k
3 AL, Fv/Fm [¥°F34{E 4 0.75~0.85, 855 R &%
/N, 80.05, BEEISLZGYT PS I YRR ROR IEH

# 3 MR RIS HER T
Table 3 Variation of fluorescence parameter
FHE RAME BRKE RE

Mean Min Max Range SD CcVv
OPSII 0.654 0.259 0.777 0.518 0.113 0.17
Fo 61 39 98 59 11 0.18
Fv/Fm 0.814 0.677 0.875 0.197 0.042 0.05

24 ESH

1 BLZITT a1 F - e B LA 2%
50 RS (PAR)ZE 0~600 pmol m2s iy, B
% PAR 880, St il R IEE N IN. PAR fE 0~
50 pmol m s I, ¥ A EFE (P,) 5 PAR LIk %
%9 Y=0.018X-0.701, HOGLAMEA(LCP) N
38.90 pmol m %!, 5 /7 (Bambusa emeiensis)!*®l.
I, 3R #1277 (Dendrocalamus asper) 7 f4H4, AT
A PERIYI(LCP<20 pmol m 2™ )5 FH A4 (LCP =
50~100 pmol m s ) [a], FEABIZEYT A —E M
M BE 71, 53 Chlb A AR X s 45 1 — 2.

MBEEGAT B B 28 T LA HY , PAR 7E 800~
1600 pmol m s i, it ATl R AT (s AR A v 4
F U B CHIFIEIS, RILHBORTN HE6E
I, BEZ5TZE AT S (Lsp) /v 793.6 pmol m st
I, BRI (Prad ¥ 10531 pmol m%s ™, &

4 LTRSS R H AT 5% R AL

Pn (umol m™s™)

U L 1 1 L 1 1 L 1 J
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-2t PAR (pmol m3s™)

&1 BGrraemn thek. PAR: SLAARGRST, Pn: HotA M,
Fig. 1 Light response curve of Oxytenanthera abyssinica. PAR: Photo-

synthetic active radiation; Pn: Net photosynthetic rate.

# 77 (D. membranaceus)*®!, %77 (D. oldhamii)t*®,
e Je P S N AEAT B B K B R M. Bt
29T VR A PN #3955 1 B L 2 5
itz —, SIFRIRE, fEXRF RN T BRE
2 HIEAE SRR XS S, T 45 Gl (PR PR
BRFRUR) BKESR R, NH G FRET k£
AR

2.5 REMWREEBAESSHIHERME

XTI R B (PR AR AR R
K)54:# 2% (Chla. Chlb. Chla/b. ®PSII. Fo
A1 Fv/Fm)it4T Pearson AHOGH 53T (3% 4), Pearson
FHR ZBH R & 2 MR RS RR, X
REUNAXHERR, MR, &2 ki5. 7] L,
MK, RS S E SR, RS
TUAEBB ARSI EE; S Chl a t i
R, 5 ©PSII. Fo &AL, KHitk, nfFIHE
27T R BIVEAR 5 A BE S5 TR B A AR 1,

Table 4 Correlation coefficient between phenotypic and physiological characters of Oxytenantheraabyssinica seedlings

S=3 b 4% It 3l &

Hﬁﬁ;\t Dii;?;;er L;Erea Leafﬁggth Chla Chlb Chla/b ®PS1I Fo Fv/Fm
F 7 Height
1442 Diameter 0.776™
AN Leaf area 0.429" 0.194
4 Leaf length 0.419" 0.192 0.966™
Chla 0519 0.292 0574 0.631"
Chlb 0.235 -0.105 0.620” 0.670" 0.788™
Chla/b 0.160 0.148 0.187 0.189 0.122 -0.168
@PSII 0.286" 0.201 0.372" 0.406™ 0.373" 0.479™ 0.291
FO 0.341" 0.111 0.338" 0.286" 0.733” 0.632" 0.211 0.448"
Fv/Fm 0.233 0.256 0.342" 0.329" 0.178 0.327 0.371 06377  -0.702"

*: P<0.05; **: P<0.01.



534

A BEEYTRRTCA AE BAE SRR 237

KT R T

26 EHEESSHHERD T
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PEAATARAEALAL B, A5 BIWTAGHRFIE(E . DR AN R
THOTHRE (K 5), ARAE BRI DTk >859% 1 R U, i
W E RO AT, FARYE 3 AT R, DA
EARMRIIF R . 72T R b, — B
A AT N o 52 1 FE AR R BL 1 9bRiE,
IERFFEE AT 1, WERBGZ M E N M.
RS FEH, WS4 DNERT, HITZ TR )

5 BT SRA T AR B SR BT

N 40.729%. 22.340%. 12.400%F1 11.421%, 2
THTTERER N 86.890% (>85%), AJ LA\ NiX 4 STk
SR T R EEGE B AR, WENERSSH,
AT N — BRI

¥ Chl a %5 10 MEHSERMELIE, T2
Mo MY EABAAENS LR RFIE A B o AU AR
BE REARER T BB BT s I L EAEE . A
FKen, FH—FMHT, Chl b oiwkiK; 28 -F
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Table 5 Principal component analysis physiological characters of Oxytenanthera abyssinica seedlings

B4y VILRHFIELE Initial eigenvalue EHCF 7 FiE N\ Extraction sums of squared loading
Component it Total JrZ G % ofsquare  EJI Cumulative (%) Git Total  J52E 5tk % ofsquare RN Cumulative (%)
1 4.073 40.729 40.729 4.073 40.729 40.729
2 2.234 22.34 63.069 2.234 22.34 63.069
3 1.24 124 75.469 1.24 12.4 75.469
4 1.142 11.421 86.89 1.142 11.421 86.89
5 0.71 7.102 93.992
6 0.394 3.937 97.929
7 0.11 1.101 99.03
8 0.056 0.561 99.591
9 0.034 0.344 99.935
10 0.006 0.065 100
6 TG T & BERFR AL
Table 6 Eigenvalues and variance contribution by principal component analysis
A% 4) Elements %43 Elements
1 2 3 4 1 2 3 4
Chla -0.372 0.359 0.735 -0.109 Fm’ 0.262 0.360 0.028 -0.042
Chlb -0.449 0.220 -0.168 0.061 OPSII 0.320 0.497 -0.367 0.141
Chl (a+b) -0.395 0.355 0.024 -0.001 Fo -0.097 -0.068 0.418 0.791
Chla/b 0.401 -0.169 0.269 -0.114 Fm 0.276 0.420 0.207 0.349
Fo’ -0.079 0.145 0.067 -0.408 Fv/Fm 0.283 0.297 0.010 -0.192
27 BRI 3 G AITE

PL 4 ASF o 5T hn g ) 50 WBi 25Tt 5k
SHT. R BFIE L, HORBUMHUFEERR T 4
%(H 2).

MRIR BT 4 DRI R BIRE, AHAER
ZHCFEMEGER 7), ATUEH, [ RERRERA., &
MBS SRR, 1. . IVEIRKKIRZ . N,
KL BB INEL, AE 80 2517 P o i & ) Ak 4
TAICERT St T m k. R, KT EAR
WA T TAE.

CART HF22050 . SC@E R FIHIZ), ASRERTIE
FEPNHEATE 2 WP R E 55 M TF. 2012 &7
. FATRE S B AR BT RT v, JTRE T EER
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Fig. 2 Dendrogram of Oxytenanthera abyssinica seedlings based on physiological principal components

KT FIMBTIR, BB

Table 7 Phenotypic and physiological parameters of Oxytenanthera abyssinica types

KA Type

K (cm)
Leaf length

e (cm)
Leaf width

HA (cm?)
Leaf area

Fo

Fm

Fv/Fm

®PSII

I
I
il
v

15.29
14.18
13.98
12.67

4.16
3.84
3.82
3.32

49.76
44.25
41.40
32.29

60.95
60.61
62.00
65.00

365.99
305.33
295.83
202.00

0.83
0.80
0.79
0.68

0.71
0.62
0.50
0.30
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