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Abstract; In order to understand the growth characteristics and differences of different Ormosia henryi provenances in

Guiyang, we collected seeds from ten different provenances of O. henryi and conducted seedling experiments. We
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compared differences in seedling height, root collar diameter, bhiomass, leaf photosynthetic parameters, photosynthetic
pigment, activity of nitrate reductase, content of nitrate nitrogen and the root activity of the biannual seedlings, and then
analyzed the differences in ten provenances of O. henryi. The results were as follows: (1) There were significant
differences in the net photosynthetic rate (P, ), stomatal conductance (G,) , intercellular carbon dioxide concentration
(C,), transpiration rate (T,) and water use efficiency (WUE) among ten O. henryi provenances ( P<0.05) , indicating
that different O. henryi provenances showed significant differences in photosynthetic characteristics and light use
efficiency. Plants from Hangzhou and Yongkang of Zhejiang had the higher photosynthetic growth potential. (2) There
were significant differences in chlorophyll content, nitrate reductase, nitrate nitrogen and root activity among
provenances. The contents of chlorophyll a and chlorophyll b and total content of chlorophyll were the highest in Jian’ou
of Fujian provenance. These plants could efficiently transfer the accumulated light energy during the initial reaction of
photosynthesis and promote carbon assimilation. Huaxi of Guizhou provenance had the highest nitrate reductase activity,
the highest nitrate nitrogen content, and strong utilization ability of nitrogen elements, which could promote the synthesis
of plant protein, amino acid and chlorophyll. The root system from plants in the Wangmo of Guizhou provenance had the
greatest activity and the ability to absorb nutrients. (3) There were significant differences in the distribution of seedling
height, ground diameter and biomass among all provenances. The plants from Hangzhou of Zhejiang provenance had
luxuriant branches and leaves, developed roots and good growth performance, while the plants from Huangshan of Anhui
provenance were short and had poor growth performance. Hangzhou of Zhejiang provenance distributed more biomass in
roots and leaves to increase the ability of roots to absorb nutrients and leaves to acquire light energy. Huangshan of Anhui
provenance accumulated the least biomass and had the worst growth. (4) The adaptability of ten provenances of
O. henryi was comprehensively evaluated by principal component analysis. The results showed that Hangzhou of Zhejiang
provenance > Liping of Guizhou provenance > Yongkang of Zhejiang provenance > Wangmo of Guizhou provenance >
Jian’ ou of Fujian provenance > Kaili of Guizhou provenance > Shigian of Guizhou provenance > Hauxi of Guizhou
provenance > Pingtang of Guizhou provenance > Huangshan of Anhui provenance. In conclusion, Plants from Hangzhou
of Zhejiang, Liping of Guizhou and Yongkang of Zhejiang O. henryi provenances had high potential for adaptation and
growth potential in Guiyang.

Key words: Ormosia henryi, provenance, growth difference, physiological, principal component analysis
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Table 1  Base information of Ormosia henryi from different geographic provenances
i AEREK B AR
G5 R 2353 2 iy . Annual Annual average
. . Altitude o
No. Provenance Longitude Latitude (m) precipitation temperature
(mm) (c)
1 Bt A 108°18' E 27°27' N 928 1 150.0 16.0
Shigian of Guizhou, China
2 TN BRI 106°49" E 25°32' N 1109 12225 19.0
Wangmo of Guizhou, China
3 s el 118°18' E 29°43" N 156 1 670.0 7.8
Huangshan of Anhui, China
4 Fiyeis e 118°08' E 27°02' N 241 1 663.8 28.5
Jian’ou of Fujian, China
5 WHT 7K B 120°08" E 28°55" N 121 1387.0 17.5
Yongkang of Zhejiang, China
6 WL HTMN 119°43' E 30°15' N 43 1613.9 16.0
Hangzhou of Zhejiang, China
7 I 108°01" E 26°37' N 656 1 240.0 16.5
Kaili of Guizhou, China
8 sEMAER 106°42" E 26°24' N 1125 1178.3 14.9
Huaxi of Guizhou, China
9 N R 109°11' E 26°21' N 430 1325.9 16.0
Liping of Guizhou, China
10 B - Y 106°49" E 25°43" N 848 1 350.0 17.0
Pingtang of Guizhou, China
20 MR b it MR ARAMSEER /5K b 1Y
1 Seedling height e _ N
18 b B e - ) 25 (P<0.05) , HAS SR BE 43 3 H 1.36 ~2.0
= 16 1 T T Lol - Lol - ool
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Fig. 1

Comparison of growth of Ormosia henryi seedling

from different geographical provenances
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Table 2 Biomass allocation of Ormosia henryi seedling from different geographical provenances
g = Ui E it SEY
Provenance number Root (g) Stem (g) Leaf (g) Total biomass (g)

1

1.315+0.078cde

2 1.559+0.066bc
3 0.437+0.036f
4 1.436+0.129¢d
5 1.087+0.025¢
6 2.004+0.048a
7 1.449+0.156¢d
8 1.345+0.068cd
9 1.714+0.098b
10 1.244+0.138de

0.910+0.109abc

1.186+0.227a

0.288+0.068d

0.724+0.129¢

0.793+0.135bc

0.886+0.125abc

1.118+0.148ab

1.247+0.012a

0.905+0.097abc

0.984+0.179abc

1.004+0.084cd

0.697+0.026de

0.414+0.155e

0.783+0.148d

0.709+0.09de

1.731+0a

1.638+0.215a

1.449+0.153ab

1.180£0.095bc

0.843+0.065d

3.228+0.218def
3.441+0.142cde
1.140£0.243¢g
2.923+0.372ef
2.588+0.072f
4.660+0.259a
4.205+0.196ab
4.040+0.211abc
3.799+0.285bcd

3.071£0.347ef

TE: BUE P RME AR UE 22 s R FRVNE PR 2253 B3 (P<0.05) , T A,

Note: Data are x+s; Different small letters indicate significant differences ( P<0.05). The same below.
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Table 3 Comparison of chlorophyll contents in leaves of Ormosia henryi from different provenances

i i i =

Provenance number

MR a F ik

Content of

chlorophyll a (mg - g™)

M4 EE b

Content of

chlorophyll b (mg - g")

AR R R

Total content of

chlorophyll (mg - g")

LS SEVALE-S )

Chlorophyll a/Chlorophyll b

1 1.53+0.09¢ 0.58+0.05b
2 1.68+0.16abc 0.70+0.11b
3 1.53+0.15be 0.66+0.10b
4 2.00+0.11a 1.29+0.32a
5 1.61+0.30abc 0.85+0.38ab
6 1.96+0.05ab 0.99+0.11ab
7 1.69+0.26abc 0.89+0.39ab
8 1.95+0.15ab 0.93+0.14ab
9 1.83+0.06ab 0.68+0.01b
10 1.36+0.13¢ 0.51+0.04b

2.11£0.14be
2.39£0.27abc
2.19+0.24be
3.29+0.41a
2.47+0.68abc
2.94+0.13ab
2.58+0.65abc
2.88+0.28ab
2.51+0.05abc

1.87+0.17¢

2.63+0.08a
2.43+0.16ab
2.35+0.20ab

1.68+0.39b
2.18+0.48ab
2.01+0.19ab
2.19+0.49ab
2.14+0.18ab

2.67+0.14a

2.68+0.18a
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Table 4  Differences in activity of nitrate reductase, content

of nitrate nitrogen and root activity of Ormosia henryi

seedling from different provenances

grm o THESEJRERGVE A AE AT
i = i~ ! . ;
Activity of nitrate Content of nitrate Root
Provenance Y . .
reductase nitrogen activity
number a0 4 B B 4
(ng-g +h7) (mg-g") (ng-g +h7)
1 163.38+3.05d 9.46+0.22¢ 181.38+6.22f
2 193.13+1.45a 9.98+0.42bc 300.46+5.17a
3 174.96+2.83¢ 9.86+0.59bc 222.09+5.30cd
4 193.56+2.46a 9.17+0.63¢ 210.82+7.58de
5 160.12+0.60d 10.71+£0.26b 222.35+3.74cd
6 171.16+2.97¢ 8.86+0.72¢ 303.64+2.09a
7 184.21+3.78b 9.02+0.53¢ 137.76+4.44¢g
8 194.51+5.48a 13.54+0.29a 205.54+3.23e
9 176.26+0.95¢ 9.10+0.60ec 235.04+7.64c
10 176.94+2.75¢ 9.28+0.32¢ 262.25+2.86b

HEFPIE U HTE B 0.39 %5 6, 2R IR AE 0.05~0.1
mol + m™ « &7 2Z [H], Fe KB S B M BE - A A R
PSR J2 /N SN SRR Y 2 £ 5 10 €, Mk
FEARWEAE 141.79 ~318.08 wmol + mol™ Z [A] , /)N
F1R) 2 T VT A3 R I R, 5 K A 2 A el A R o R, 2 47
VLK RN IR Y 2.24 % T, 2B i@ 7E 1.18 ~ 2. 48
s 22 qA) R R R /N G S R A A R
Pl ERD B M S YEFR R A 235 %) 1.3 mmol + m” -
s WUE Z8 IR 7E 1.89% ~ 5.46% 22 8], fit = 14 42 i
VAT N U o AN A 2 A o A R RO, A 22 T
3.57% ., HULAT UL, &Fp i 2 8] % 58RI 3508 22 5
R, B L 5 BEOF U LA M o A8 R AR
EA RCRE R, Hgob A HUR B R, B — 4
PR EE TR 3 BUORAR , A BRI Y B RE T

2.6 LA EHRFSELHRS B Z BRHEXE
o

mmol + m”

H1Z 6 A1, AL S B (G,) 5 0 iE] — Ak ik
WSE (C,) FIZEB A (T,) B IEA R K R, AL
FREE(G,) MZEBHE R (T,) 2EWEFIEMX(P<
0.01), UL AL T BEd R, K G i R M, 9ot
HHR(P,) SR A E (C,) RILTE
(G) &R (T) KRNH K, K45 FHE
(WUE) 5t G # R (P,) IEM K (P<0.05),

5 flE) CO, ¥k B R e 3% f A 22 (P<0.01) ,
A A, 7K 43 R FH 38 M) CO, Mk B2 3t
A
27 AEAMBEEAERRERERS S

L 340 4 AT, I E 1 45 T EE bR AT
AHRAELR BT, P2 B A ACRPEM 10 14545,
S L BVE Y R AR R S B R L
W AR E RARWE N Aot GHE R KB
2 ML CO MR EE K 20 FIFHALCR . XA [A] F J A
RARIIX 10 MHEARIEAT 35053 70 AT , B BURRAF (8 >
LA 4 A F a4, HooT Bk #4500 o 31.57% .
21.17% 18.45% 11.71% , 23t 5wk K N 82.91%,
ATLAHEAT 08T, 55— FE 0w, K o R SR
FRAEE A S 0.965; W5 — E W R E, WOt
N S ARFIEAE K, 53970 0.668 1 0.650;
B S RO AR R R R E(E K, R 0.844;
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(=22
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BLOVFE Wi T K R Y AT D M R 5T R 2 B AR
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fR LRI SE M o T [R] — Rf Aol 2 A 7 AN (] F) o B I 3
P, TG SR MK o B 25 5, 208 A TR Y
A3 AT PERB AR R R AR T s AL R A T R
PRI , R B AN (7] 23 A X P9 8 b 3 6 A [R] B0 358 v 1%
TR, 2B N R, 2RI R FE A K
Ze5t (RERIAE,2019) o M AR AT e 5 1
) EZ G B, Jea s AR B R e & 1R T
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Table 5 Comparison the gas exchange characteristics of pores in different
geographic provenances of Ormosia henryi seedling
Do MR P, SR ¢, Half] €O, C, R T, KA
number (pmol - m? - sT) (mol - m? - s™) (mol - mol™) (mmol + m? - s™") WUE( % )

1 6.52+0.18¢ 0.09+0.02abe 248.47+3.62¢ 2.21+0.16a 2.96+0.17¢
2 5.66+0.23d 0.07+0.01abe 244.82+5.56¢ 1.70+0.23b 3.39+0.40bc
3 4.97+0.12ef 0.08+0.02abc 277.02+0.71b 1.76+0.13b 2.84+0.15¢
4 4.65+0.13f 0.10+0.01ab 318.08+5.37a 2.48+0.17a 1.89+0.10d
5 7.56+0.12h 0.06+0.02abc 141.79+5.12f 1.51+0.04be 5.02+£0.07a
6 7.85+0.16b 0.06+0.00cde 195.28+6.48e 1.45+0.11bc 5.46+0.41a
7 5.23+0.16e 0.06+0.01be 207.46+3.14e 1.47+0.20bc 3.66+0.55bc
8 5.23+0.28e 0.07+0.02abe 227.25+£6.90d 1.74+0.12b 3.01+£0.10¢
9 9.25+0.02a 0.10+£0.01a 255.27+6.89¢ 2.33+0.20a 4.01+0.36b
10 3.65+0.03g 0.05+0.02cdc 273.77+6.33b 1.18+0.25¢ 3.25+0.59bc¢

xo6 MAYEMHAESELZHRSY
Z BB R
Table 6 Correlation analysis between gas exchange

parameters of leaves of Ormosia henryi seedlings

) . il
ot BRIl i e
AR g AL R

Relevance P c R T
. . C

HOLRHEAE P, —

SALRE G, 0.146 —

MuiE Co, ¥ E C, -0.360  0.519 = —

EBHEET 0.073 — 0.467 —

KAAFIHELHR WUE  0.539 %« —0.424 -0.644 #x  —0.467

. o#x FoR P<0.01; * FiR P<0.05,
Note: *#* means P<0.01; * means P<0.05.

SR8, ST DGR K SRR P R A s, HR
LR B A AR o3 R R 2 7= A 28 Ak (5K
JI3CAE,2012) , AWFFER BT, SALAE o i ok <
S T i oA R AR
H ik 19 [E %2 ( Flexas et al.,2009) , i [8] — &AL Br ik
J& 32 AL BE RS i R, AL BB )
AL A B B2 B vy B ) T e ) [ (H 2R I e AR
HK 3 BUR B, 7K 53 R R ASCRAI, AR T 7K
IFEYOREF (RERFEAF,2019) o A AR AE (2016) X
ARIFEE A RN, B S FEZ

AL DT P, iT AR DR 23 B A A 3 AR 2 R A
FIHLPRAR 57 (9 AR, AT 10 4> Ff 4L
AR Z Bk 47 0 B, &0t & 2 BRl 7 7E 2
F 25 FOLG FRIEFIIE N BE 13494 B X 51, X 3
B2 R T s DR R A TR Ao A AR R AR AR
Rl PRI 8965 R LA (], 55 A i A A L, i
BUM K R Y LT BE B AR, o 3 e &
R 2 I R OR B e I R IR X
ATRESE 1 TR TIAT i BRI ARG | AR 1 55
R PRI 2 s AR AR 38 2o /N SFL 9 B AR 5
A /N R K 23 O BT B s K 23 R TS
AR B MR B e bR DR IR I BN 1Y 2%
BRI K 53 P 2805 R 1 s 401 v % B8 55 119 3
IO E 7 B SRS AR R] (B2 A1), 2003) |, A BA B
AR 1 SN A BT R B 35 P A A e 4K
EZ Koy 82 B AL A BE 1 Bk | BB e
PERAR AP 9 AR X 5 IR0 5F (2019) AN
KITGHEA mO6 G AR A RO REA AR,
B p ot s AR — R L AUR R A
SO0 A — 3, A A R R R R R e, AL
SEEEBOR IR I 2 B VR A58, DR e it ok o0 R
BOBR e A R, K 2 AR RCR AR, DL & i fiE
B 5 DI V- I AEAR A SR o il 3t S5 AR, T 45 12 2
R P RAL 5 BB/, 25 3 R ol 5 R
B ;2 B L o 0 L ARG, v R A, X
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Table 7 Feature vectors of principal component analysis of Ormosia henryi from different provenance
oy F s 1 T 2 T3 TS 4 o Ui % E YA
Eign Prineinal Princinal Princinal Princinal LERNR(EN Vari Neeumul
Index Tll’lClpd Tll’lClpa rmCIpa rmclpa Eigenvalue ariance ccumulate
component 1 component 2 component 3 component 4 (%) (%)
M 0.315 -0.849 0.074 0.022 3.157 31.573 31.573
Seedling height
SEY R 0.411 -0.165 0.734 0.166 2.117 21.174 52.747
Total biomass
NS JHS -0.179 0.297 0.844 -0.020 1.845 18.452 71.199
Total chlorophyll
it R 3 Dt G 11 -0.603 -0.399 0.583 0.235 1.171 11.709 82.908
Activity of nitrate reductase
A A A it -0.039 -0.466 0.333 -0.515
Content of nitrate nitrogen
LA 0.298 0.022 0.027 0.806
Root activity
LG P, 0.605 0.668 0.234 -0.079
Mural co, ¥k C, -0.883 0.083 -0.118 0.366
AT, -0.570 0.650 0.247 -0.160
KRG FIIRCE WUE 0.965 0.169 0.081 0.086
x8 BMEEMSEMEEGTMIEY
Table 8 Principal component values and comprehensive evaluation indexes of various sources
T 24 5 ES 1 %) Emisr 3 EWSr 4 my A4
Provenance FACI  FAC2 FAC3 FAC4 Principal Principal Principal Principal Sﬁ . Comprehensive
number component 1 component 2 component 3 component 4 core ranking
1 -0.13 0.42 -0.80 -0.87 -0.23 0.62 -1.09 -0.94 -1.64 7
2 -0.05 -0.80 0.28 1.29 -0.08 -1.16 0.37 1.40 0.54 4
3 -0.88 0.51 -1.56 -0.22 -1.56 0.74 -2.12 -0.23 -3.18 10
4 -1.93 0.90 0.84 0.34 -3.42 1.30 1.14 0.37 -0.61 5
5 1.44 0.35 -0.51 -1.23 2.55 0.50 -0.70 -1.33 1.03 3
6 1.49 0.70 0.83 1.28 2.65 1.01 1.13 1.39 6.17 1
7 0.20 -0.72 0.34 -0.77 0.35 -1.05 0.46 -0.84 -1.08 6
8 -0.35 -1.34 1.50 -1.16 -0.62 -1.95 2.03 -1.25 -1.78 8
9 0.22 1.44 0.39 0.19 0.39 2.10 0.54 0.21 3.23 2
10 -0.01 -1.46 -1.29 1.13 -0.03 -2.12 -1.76 1.22 -2.68 9

JERE R WAL AL RE T 822 |

M2 F MY AT S AR R
MO AR E BE B9 FE T, ok B i IR A — %
FEJE b DR 35 R R O 45 T8 A A DR i, DT 52 1 A
SR 7RISR ML ge S SV B A S A )
Wk i 2 (F/NAREE ,2018) , ASBHFSEEE SRR U
TLATCH A B I 2 2R S AR R A A =, o

Jea R A I RE 2 RE A8 i o (0 3R 73 1 1% 18 Y L
AR R T BR 010 27 BE R AR O B E MR K AL &
WIBIRE J) S i 5 A A AR A IR B i A% R a & B
2 3 R fie iy, RE RS s B RE A9 153 , (B T 5
W) B B RORA o, AR i R b, &
O A LA, X — 45 2R 5 Wk S 4E (2018) B HF
FEARAL, AR I T RE A8 Ko AL ) 1 N ) /LR
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HEAT IR, e Ak Ry A ) B 4% 4 W R R 1 s 2
R, MR A A W T A R A A S R N AR
o, AR SERE P I A K (PMVEET A5, 2013) L AR &R U2
P R A 9 v A% Bh T R A AL 2L, LT 1 R R
BB e T M AR BOE R R ) (R R A,
2003) . TSN 0T FAX % 5E (1998 ) X AZ A B 5T 45
S A [ B R AZ A 1 AR 4K R 5 i R O Tt
TP S I A G A TR 3 A O R A — e AR LT
DIRFRAZ A B A K R A 9 245 5t 3 90 A
R R AL , A6 1 Bl IR %) il 92 340 D 1l 3% PR RS S A
mW R, A2EEYRER S, E3¥E5(2018) 100,
WV PH b 5 00 38 2 M CAE AR B i o BB f TR 2
(1) 5% 540 B 30 AR A0 BB A% B IR IR A i AR
ROGE TR, LIARICE 2 5% 4 1 fE 2, A R T FE bR
A ARG H T VAT P e YA 2 SR K o 5
HARRE S & S M AR ARG 1.48 %, BEY &=
SEACBEFURIY 1,15 A%, UL BH 3 VAT N Fob 5% 8 %
{14 W L AT 7 AL BE ) 3 T AR AR IR, X BR 85 0 38
B OR T e AL AR AR Sk v AR AR R T S 1
T bR, x5O0 R AR A RIS B A B L, Fh
ERAEAE (1999 ) XiFAS [ Fft VR 14) 155 B BF 5% 485 LI Hy
AR AN [ A 5L ) 4 300 26 P i B A 0 3 2 5 T
AR M bRy A W i 2 IR A AR W R 5
RS AL R, AR 5 B3R A i B R
ARG L S A B, AN [5) F At (B] i oMb AR A
SRR IR AR A Bl 35 25 5 Wi VAT M P R 2 IR i
U, IR B 25, AR MR IR AR BN BT B, 5 B0
T 25 53 19 = 2 D R T B R A K U 1) el B B o
PR AZ PR BT W 52 Y R — o i B R R 22
S T 3 R A A X 3 ER A | i A A ] B
SRR I R 22 AR A A1 1l R R A A K SR
MEERT AR, MYEASRAEE PR
T I A TR T A [R]'G R R BCSRE s A 36 = 1k

25 BRI SRR AR A PR D O 1 3 A AS A=
KAGFPIE R F2 B 5 B i FF 10 SRR IR R A
(AR R DU AT 25 6 I, 25 5 0 W Vb o U5 >
TP BT 5 > Wi VT3 RE A I > 5 P R G5 5 > 4 4
R AR IE > S M I B AU > S M BT AR IR > 5N 46 1%
Pt > B 1 - B b U5 > 22O I AR IR, 2R A 1S &
W, WA Fh PR AR A 3t () A K R B g, 2 51 A
(B P, Bt M BEF- | W VLK R N N BE 5E A I
(I AERE AR R B AR i R IR O KL, 7 22 2808 L IR
AR I 22, RIS HAEA AT 5 | R s
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