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HE . ¥ 6 NI KRR Haloxylon ammodendron (C. A. Mey.) Bunge) ityFh ARSI 4 R VEIRHEAT Eoe, IS
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Relationship of seed characters and seedling growth traits of Haloxylon ammodendron from
different provenances with geographical and climatic factors WANG Bao-fang' , ZHANG Jing-bo®,
YANG Xiao-hui"®, JIANG Ze-ping' (1. Key Laboratory of Tree Breeding and Cultivation of State
Forestry Administration, Research Institute of Forestry, Chinese Academy of Forestry, Beijing 100091,

China; 2. Desert Forestry Experimental Center, Chinese Academy of Forestry, Dengkou 015200,
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Abstract: Seed characters and seedling growth traits of Haloxylon ammodendron (C. A. Mey.) Bunge
from six provenances were compared and their correlation with geographical and climatic factors was
studied, and the six provenances were also evaluated by cluster analysis. The results show that there are
significant differences among seed characters and seedling growth traits of H. ammodendron from different
provenances. The variation range of fruit wing length, 1 000-seed weight, seed weight per plant and
germination rate of seed is 5.13 =7.14 mm, 2.21 -3.75 g, 2.49 -53.17 g and 24.45% -75.00% ,
respectively. And the variation range of height, new branch length, ground diameter and survival rate of
seedling is 16. 67 — 56. 67 cm, 14. 33 - 29.34 cm, 4. 04 — 8. 06 mm and 42. 56% - 84.45%,
respectively. All the above characters are associated with geographical distribution. Seed weight per
plant, germination rate of seed, height and survival rate of seedling have highly significant positive
correlations to longitude, while fruit wing length, 1 000-seed weight and seedling height have highly
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significant negative correlations to latitude, and only fruit wing length has a significant correlation to
altitude. Thus longitude is the direct influence factor for seed weight per plant, germination rate of seed
and survival rate of seedling, and latitude is the direct influence factor for fruit wing length, 1 000-seed
weight and new branch length. The seed characters have a close correlation to climatic factors, while the
seedling growth traits do not. Only survival rate of seedling has a highly significant correlation to
temperature in January and relative humidity. Temperature in January has the greatest direct influence on
fruit wing length, seed weight per plant, germination rate of seed, seedling height and new branch
length. Annual precipitation has the greatest direct influence on ground diameter of seedling, and relative
humidity has the greatest direct influence on survival rate of seedling. The six provenances can be
devided into three groups according to the cluster analysis, among which H. ammodendron from Dengkou
of Inner Mongolia is a superior provenance and the provenance from Usu of Xinjiang is poor.

Key words: Haloxylon ammodendron (C. A. Mey.) Bunge; provenance; seed character; seedling

growth trait; geographical and climatic factors; correlation
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Table 1 The geographical and climatic status of different locations of Haloxylon ammodendron (C. A. Mey.) Bunge

[ &/ mm K/ C 7 R/ C ; /%
ﬁ]%%)l) Loéég d Ij*?‘; ?ﬁw/(;n Eﬁiffn%a{ ?&fﬁiﬁ;ﬁ ITme?:‘fture Teﬂmi‘fiure *ﬁxfi;zi%tfigve "
No. ngituce titude titude precipitation temperature in Jan. in Jul. humidity
1 E 106°24' N 40°29’ 1 056 142.7 7.6 -10.8 23.8 47.0
2 E 100°06' N 41°47’ 982 37.9 8.2 -12.5 26.2 17.4
3 E 106°32’ N 42°12’ 846 98.8 6.5 -13.7 24.0 39.0
4 E 102°51' N 37°54’ 1543 158.4 7.7 -8.7 22.9 50.0
5 E 96°43' N 37°18' 2 844 156.4 3.5 -10.3 17.2 35.0
6 F 83°50" N 44°29’ 1 000 160.0 9.0 -20.0 30.0 35.0

D1, HZH O Dengkou of Inner Mongolia; 2: PRI BFTANIE Ejin Qi of Inner Mongolia; 3: W5 BHi4E)S I Urad Hougi of Inner Mongolia;
4, Wi Wuwei of Gansu; 5: T84 1 Delingha of Qinghai; 6: FEE 27 Usu of Xinjiang.
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Table 2

B MR AR AR IR AR K B AR
B A 22 5 3K PR B & K (P <0.01) , KA
PR R T F R K 2 R R B EKFE(P <
0.05) , Ho2= 57t 5 45 i 5 b A= 25 3 55 A ST b 451 A )
BT B8 B 2 A

Comparison of seed characters and seedling growth traits of Haloxylon ammodendron ( C. A. Mey.) Bunge from different

provenances( X + SD)

HE Fh- T4k Seed character KR Seedling growth trait

B0 REKE/an  TREG BEMTERE RER% . BARKE/m  WfE/mm REE%

No. D Fruit wing 1 OOQ—seed Seed weight Germination Height New branch (;round Survival

length weight per plant rate length diameter rate

1 6.46 £1.46 3.75+0.67 53.17 £27.26 75.00+11.68  56.67 £5.69 29.34+5.13 8.06+2.12  84.45 +4.80
2 6.18+1.34 2.21£0.39  16.51 +10.36 51.11 +24.11 35.81+5.36  19.55+3.08 4.88:0.74  48.33 £8.23
3 6.12 £0.54 2.61+£0.40 13.50+8.01 53.50+20.20 33.79+4.42 14.62+1.63 4.04+1.00 62.12+9.27
4 6.91 £0.62 3.09+£0.81 21.54 £10.91 51.53+23.81 33.07+10.14 17.37£4.67 4.50x1.11 82.78 +10.10
5 7.14+1.14 3.40+1.17 8.44£4.70  53.45+23.34  44.87+13.37 19.686.25 4.86+1.80 44.00+7.56
6 5.13+0.34 2.30 £0.18 2.49£0.85 24.45:6.73 16.67 +1.52  14.33+2.06 5.78 x0.60  42.56 £6.08

D1 3EEREO Dengkou of Inner Mongolia; 2: NS AT Ejin Qi of Inner Mongolia; 3: P35 #4751 Urad Hougi of Inner Mongolia;
4: H B Wuwei of Gansu; 5; F¥FES 1 Delingha of Qinghai; 6 HiFELH Usu of Xinjiang.
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Table 3 . Variance analysis of seed characters and seedling growth traits of Haloxylon ammodendron ( C. A. Mey.) Bunge from different

provenances
gk Trait BEYIR SS B Df #k MS ) Sig.
B KE Frut wing length 15.107 5 3.021 2.990 0.026
Fh T HLE 1 000-seed weight 11.571 5 2.314 4.902 # % 0.002
BAYFhFJEE Seed weight per plant 9 564.783 5 1 912.957 10. 859 * % 0.000
FhF & %% Germination rate of seed 7 751.446 5 1 550.289 4.075 %% 0. 006
LBk E Seedling height 4 085.301 5 817.060 13.443 # 0. 000
BB New branch length 907.080 5 181.416 10.517 * = 0..000
G Ground diameter of seedling 62.652 5 12.530 6. 935 s * 0.000
i R I 3 Survival rate of seedling 10 887.429 5 2 177.486 35.037 %% 0.000

D %, P=0.05; %+, P=0.01.
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K, HH REKE MY TRE SR S4EE
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AR B AE S R B0 2 BRI R - B BE 4y
7SN e e R ALTE L I
KE BHRMFIRE Simit. BREESRBK
B TR R TR R AR R AR A A K
BERIEAR, 5 AR AR, 0 U5 R K
WAL B 3E K (P <0.05) , 5 H At AR A9 4
KU B BB SRR F L) B & MR 4R
KARE R BRI RBKE T FTRE. 4
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Table 4 Correlation coefficients { Pearson) between seed characters, seedling growth traits of Haloxylon ammodendron (C. A. Mey.) Bunge

and geographical factors')

FXZ P Correlation coefficient

WRRT BEKE  MTTHE PRMTRRE MTEEE  OWKE FERKE  9E8E  gilEE
Geographical factor Fruit wing 1 000-seed  Seed weight Germination Seedling New branch  Ground diameter ~ Survival rate
length weight per plant rate of seed height length of seedling of seedling
21 Longitude 0.338 0.303 0.521 #= 0.554 % 0.594 * * 0.367 * 0.013 0.647 * %
% Latitude -0.560 *E -0.457 x+ -0.175 -0.320 -0.523 *=* -0.252 0.095 —-0.330 *
3K Altitude 0.401 = 0.327 -0.189 0.048 0.308 0.049 -0.135 -0.224

D %, P=0.05; % P=0.01.

%£5 MEEFHHRBHFERNSEERERERGESSTERY
Table 5 Results of path analysis between geographical factors and seed characters, seedling growth traits of Haloxylon ammodendron (C. A.

Mey.) Bunge ")

. SERF 2R B Coefficient of influence factor HE /% ﬁ[ EHEAE
Trait e s R Determination ~ Mutiple correlation
Longitude Latitude Aliitude - coefficient coefficient
FH K Fruit wing length - -0.589 3DF - 0.314 0 0.607 8
FhFTRiE 1 000-seed weight - -0.557 3DF - 0.3106 0.5573
Bk Ff TR Seed weight per plant 0.551 ODF - - 0.303 6 0.5510
FhF & 2% Germination rate of seed 0.582 3DF - - 0.306 5 0.600 6
TR Seedling height 0.312 1DF 0. 185 8IF - 0.423 5 0.650 8
-0.126 5IF -0.458 4DF -
KK New branch length - -0.373 5DF - 0.139 5 0.3735
i Hi4E Ground diameter of seedling - -0.172 1DF 0.124 71F 0.042°6 0.206 4
- 0.090 8IF ~0.236 5DF
I RIE R Survival rate of seedling 0.640 3DF - - 0.410 0 0.640 3

U DF. H$ZH T Direct factor; IF; 8N F Indirect factor.

2.2.2 H5#HBAGEFOAALELSN BB
T-HEPRASN A IR S R U S48 PR T R AH G
SNFE 6, 6 AT, M AR S SBER T
HIAR SR N Y], S B R b R B
THREBSSANSBEEFIFER D EMEE(P <

0.01) ; FFHER S 5 MURE THHEXBEHRAE
/MR A SSBRKIE AR TR T TR, 1B
WA A RER 5 SR E TR REEEN, REY)
BB R 5 1A SARFUH R B A FEAR S8 A R
(P <0.01) , 4Bk FTAERRKEMS R MRS

s



1

e 3

LR ] EARIFE . B IR IR o) R

ARFNGY B A KR BN A5 T 6 3 33

IR F R RICAE AR, ALFE 0.002 ~ 0. 173 2],
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Table 6 Correlation coefficients ( Pearson ) between seed characters,
and climatic factors'!

MAGSH , SRR A KA, 3% T S 306 b 58
To WS L&  AERIRII R B R, by ) F
BRI RE s TAE T H R iR, 5 R R # Tk
RIEAR . 54T BT BT L, A XRS5 3 7 T
B RRED TSR FIR T 5 2R A RIS, 4
RIS X7 SRR 5 057 T S 00/ T 4R 1
FRRE; 5 BEAR B2, ARV Y 5 4 1 TS % 5 TE AR
(0.706) , FAH SRR BE 7 i T HA U B F
ARG IR R T, ¥ 8
BT AL AR MR ORI RS 5 A RE T
AR, HRNET ET A, H=R

Pearson) !
seedling growth traits of Haloxylon ammodendron (C. A. Mey.) Bunge

A3 Z B Correlation coefficient

A T,
mAT REIIE TR OO WA gk Do SR G
tmatic factor Fruit wing 1 000-seed  Seed weight Germination Seedling .
lensth i oht lant te of seed height branch diameter rate of
engt weg per plan faie of see o8 length  of seedling  seedling
fEFEF & Annual procipitation 0.777 * % -0.429 %% ~0.522 %% -0.214 -0.022 0.010 0. 068 0.206
FHIRFE Mean annual temperature 0. 880 s % 0.441 %= 0.508 = 0.158 -0.173  -0.052 0.046 0.182
7HARE Temperature in Jul. 0.835 %% —0.440 + % —0.550 % * -0.201 0.002 0.015 0.010 -0.119
1 A & {f Temperature in Jan. -0.765 * % 0.563 % * 0.624 * % 0.364 % 0.077 0.063 0.038 0.539 =%
FIXIREFE Relative humidity 0.817 #* ~0.421 %%  ~0.432 %% -0.118 0.059 0. 065 0. 060 0.706 + =

D %, P=0.05; %% P=0.01.

*=7 E\{E?W#’E%ﬁ?ﬁﬂk*ﬂiﬂﬁiﬁﬁ&%’fﬂﬁﬂﬂ@iﬁ@ﬁﬁ%*”
Table 7 Results of path analysis between climatic factors and seed characters, seedling growth traits of Haloxylon ammodendron (C. A.

Mey.) Bunge!!
W HTZE Coefficient of influence factor — R
FEB THEE GBE TASE  VASE R Doeminaion MU0
Annual Mean annual Temperature Temperature Relative coefficient C°TC ation
precipitation  temperature in Jul. in Jan. humidity coefficient
FBCPE Fruit wing length - - - 0.587 2DF - 0.3002  0.602 8
FHFTHE 1 000-seed weight - - -0.372 ADF - -0.09541F 0.3334 0.5825
- - 0.089 2IF - 0.376 1DF
BB TR Seed weight per plant - 0.398 5DF - ~0.304 OIF - 0.2774  0.5313
- —0.189 7IF - 0.603 ODF -
FF & 23R Germination rate of seed - - - 0.502 4DF - 0.2355  0.5339
4)THkE Seedling height - -0.221 9DF - -0.244 81F - 0.4561 0.6754
- 0.099 5IF - 0.546 1DF -
ALK PE New branch length - - - 0.398 ODF - 0.1584  0.398 1
A HIR Ground diameter of seedling 0.247 3DF -0.045 6IF - - - 0.098 8 0.314 3
—-0.0459IF  0.245 3DF - -~ -
LB RIE R Survival rate of seedling -0.427 3DF -0.070 41IF - 0.006 6IF  0.698 OIF 0.8312 0.911 7
0.088 7IF  0.338 8DF - -0.190 9IF  -0. 049 OIF
-0.006 9IF —0.160 3IF - 0.403 4DF  0.296 9IF
-0.326 2IF —0.018 IIF - 0.131 0IF  0.914 4DF

U DF; HEHF Direct factor; IF. (B[ F Indirect factor.
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AF YA B W) 5 At A BB T L5 o R AR A
SRR AT, B AR T kel LU
ST G R B A I R T i 2 (AR AR R
B AFIIREE U A SRR IREL ) | 48 5 R B RO6
UL MU R, LIRER R, RN T X R R
RSl A B R R ) 2 R B B (K R
(1 AR A EAE (7 AR s, 2
B ARSI BRI R T = o

2.3 BRARMERRESH

h RS R A e AR O BLARR IR, 8T 8 MR AR
FAEARFS A KR, R FTB R BE B, K -2
T RERAIIHT, SR I 1o $RIUR SR
B9 3 AR IR AR A, K IR BB 43 S b 24.78
13.65 Fi14.20, ff RFIR N P15 i O AR IR HO
BB ISR L R R M I R I A S BT
P RPUR IRIAT f 35 25 S A SR R PR TR SRR
LMk A S A 4 ANMPRRIE TR AT R IR
UG He B, 5 5 SR, Dt BB PR o 5 ) B R B 1 R
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Fig. 1 The cluster dendrogram of six provenances of Haloxylon
ammodendron { C. A. Mey.) Bunge based on seed characters and
seedling growth traits
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