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PR TR R A A A TE R T TORLSORD ) AT T 5 25 0 BT IR S 4 BT ZE MR AL B XA R AL IR AT
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S, HASF T RAMER AL T8 (0. 918 4~0.985 7) , Hovpr B R4 (1 182 4% g fe O, b 19042 (938045 T e/
PR PR A AR S R (E 08 2. 10,1, 17 8. 75 F1 3. 73 mm, FE R B A 1. 81, FFT
KL B I E R 2. 37 g, HA R T RAMOIRAE 53 RE BN (1. 82% ~8.00%) o FHICHEAF i RF W] Fh T4
12 SRR AR T TR BT R S A W R A OG5 AR A RN R v R W (P<0.05) TEAH DG, AHIC R B
0. 622.0.733.0. 473 A1 0. 474 ; F {8425 F0IE 2 HOMUB T~ TR B 50501 S A0 Sl 35 GOAR SC AR, b 25 IE MG, MG &R
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Abstract: Variance and variation analyses on seed phenotypic traits ( including vertical and horizontal
diameters of seed, coefficient of seed form, length and width of seed wing, and 1 000-grain mass of
seed) of Haloxylon ammodendron ( C. A. Mey.) Bunge from 22 provenances in Xinjiang were
conducted, on the basis, correlation analysis on seed phenotypic traits and cluster analysis on 22
provenances were conducted. The results show that there are exiremely significant ( P<0.01) differences
in seed phenotypic traits of H. ammodendron among different provenances, and the heritability of each
seed phenotypic trait is relatively large (0. 918 4-0.985 7), in which, that of horizontal diameter of seed
is the largest, while that of vertical diameter of seed is the smallest. The means of vertical and horizontal
diameters of seed, length and width of seed wing are 2. 10, 1.17, 8.75, and 3. 73 mm, respectively,
the mean of coefficient of seed form is 1. 81, that of 1 000-grain mass of seed is 2.37 g, and that of
coefficient of variation of each seed phenotypic trait is relatively small (1. 82%—8.00% ). The correlation
analysis result shows that there are extremely significant positive correlations of vertical diameter of seed
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with horizontal diameter of seed and 1 000-grain mass of seed, and significant ( P <0.05) positive
correlations with length and width of seed wing, with correlation coefficients of 0. 622, 0.733, 0.473,
and 0.474, respectively; there are extremely significant negative correlation and extremely significant

positive correlation of horizontal diameter of seed with coefficient of seed form and 1 000-grain mass of

seed, with correlation coefficients of —0. 692 and 0. 673, respectively; there are extremely significant and

significant positive correlations of width of seed wing with length of seed wing and 1 000-grain mass of

seed, with correlation coefficients of 0.937 and 0. 462, respectively. The cluster analysis result shows
that at Euclidean distance of 10, 22 provenances tested are divided into 4 groups of 1, II, I, and IV,
which contains 10, 6, 2, and 4 provenances, respectively, and some provenances with adjacent

geographical distribution are clustered together, indicating that the geographical variation of seed
phenotypic traits of H. ammodendron in Xinjiang shows a certain regional plate characteristics and is
accompanied by random variation characteristics. It is suggested that there are abundant variations of seed
phenotypic traits of H. ammodendron among provenances in Xinjiang, and these phenotypic traits are
strongly controlled by heredity, but relatively stable within provenance.

Key words: Haloxylon ammodendron ( C. A. Mey.) Bunge; provenance; seed phenotypic traits;
variation analysis; correlation analysis; cluster analysis
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Table 1 Basic situation of each provenance location of Haloxylon ammodendron (C. A. Mey.) Bunge in Xinjiang
i FE it 2 Him  TTRK
No. Provenance Latitude Longitude Altitude Nun.lber of
sampling plant
P1 MR EE 7 (6 E =3 £ Santanghu Township of Barkol Kazak N44°03'34" £93°14'32" 1440.0 20
Autonomous County
P2 A kALK £ Dulaiti Township of Burgin County N47°39'47" E86°54'39" 470.7 15
P3 B 124 5W4H Caijiahu Town of Changji City N44°29'53" £87°28'21" 417.2 15
P4 816 BLRE 5B AT £ Kuoke Ash Township of Fuhai County N47°05'24" E87°20'54" 480.0 15
P5 BRI Y8 SR F4H Ziniquanzi Town of Fukang City N44°09'38" £88°42'44" 610.7 15
P6 & 28 B /R L Chakultu Town of Fuyun County N46°33'48" £89°34'42" 922.0 15
P7 I ] B A SR £ Koster Township of Habahe County N47°50'44" E86°13'47" 451.2 15
P8 AR SRS F AR BTG w48 Heshituojiao Town of Hoboksar N46°34'00" E85°35'06" 1 108.3 15
Mongolian Autonomous County
P9 FRE 23540 £ Wushitala Township of Hoxud County N42°13'08" E87°39'30" 1334.6 15
P10 PREEER S EISH Fangcaohu Town of Hutubi County N44°47'31" E86°36'01" 362.2 15
P11 TEHIFAR T ZEHEF4E Chepaizi Town of Karamay City N45°04'58" £84°42'08" 275.3 15
P12 K22 %5 HIA B 417 % Queren Township of Mori Kazak Autonomous County — N44°10'57” £90°08'02" 759.3 15
P13 I g3 EL7S P R Liuhudi Town of Manas County N44°56'58" E85°57'59" 326.3 15
P14 FHHEEKEIEMZ Jijihu Township of Qitai County N44°20'41" £90°07'39" 706.2 15
P15 #EH-LF A4 Qiketai Town of Shanshan County N43°0120" £90°38'46" 487.3 15
P16 VP ELPUTA I F4 Sidaohezi Town of Shawan County N44°54'51" E85°34'28" 323.4 15
P17 Fere b BT IH £ Bostan Township of Toksun County N42°39'30" E88°34'23" 280. 4 15
P18  4GHLEJi/RIFHE Miaoergou Town of Toli County N45°21'10" E84°37'07" -94. 1 15
P19 HEFNL TS Aidinghu Township of Turpan City N42°51'13" £89°11'23" 505.9 15
P20  RFEBZMI/KS Andil Township of Minfeng County N38°59'10” E83°46'24" 487.3 20
P21 HARBERE IR Wucaiwan Town of Jimsar County N44°41'39” E88°53'16" 480.0 15
P22 il /KRB Gultu Town of Usu City N44°37'23" E83°51'45" 343.9 15
1.3 HESITRSH
ZHOCHR( 24 | THEAR R A T R AR N 355 ) 2 R Fuoar

(H,) ,HHEARX K H,=1-1/F , X  F 7208 h

B F 18,

i ] EXCEL 2013 % {1 38 #L4% Fp 7 R AU AR 1
DR LR B I 545 b T 2 B MR 9 28 S R A 4
SPSS 25. 0 Ziit 43 A B A X 4% Fh - 2 B MR 2R AT 7
ZEOHT 225 BENE T (LSD ) A AE B R

RIMHT

®2 FEARMEREMTRIEMERETEZSHT

Table 2 Variance analysis on seed phenotypic traits of Haloxylon ammodendron (C. A. Mey.) Bunge from different provenances in Xinjiang”

2.1 HEBARMERRMFREMEKNTESN
xR 22 AFRBRAR TR T 1945 R R 24T J7

20T EER LR 2,

H13% 2 W] DL AR PP IAR TR FE &
K P Pl SRR RS 2 L i R 8] A7 AR
AL (P<0.01) 22 5%, UL IR M1 R BUPARAE Bl

AUl Among provenances

FHUEA Within provenance

BT Total

FIUPAR L]
Phenotypic trait SS df MS F S df MS S df Heritability
T2 Vertical diameter of seed 1.938 21 0. 092 12.261 = 0.331 44 0. 008 2.269 65 0.9184
T Hi1E Horizontal diameter of seed 1. 188 21 0. 057 70. 116 0. 035 44 0. 001 1.223 65 0.9857
I ZEL Coefficient of seed form 1.991 21 0. 095 13. 1053 0.318 44 0. 007 2.309 65 0.9237
K Length of seed wing 165. 989 21 7.904 54. 023 6.438 44 0. 146 172.427 65 0.9815
A YE Width of seed wing 24. 640 21 1.173 40. 977 1. 260 44 0. 029 25.900 65 0.9756
FhF TR 1 000-grain mass of seed 31011 21 1.477 37.809%+  1.719 44 0.039 32.730 65 0.9736
D'SS: 51 Sum of square; df: H B Degree of freedom; MS: Y475 Mean square; F: F{H F value. #% . P<0.0l.
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G R S

H 2% 2 B AT O ZE LAY 6 A Fh R PR
P REAR A A% 11 K (0.985 7) , Rl (382 %
K2 (0.981 5) , Flill 58 Fn A1 RL o e A9 4% )
(435124 0.975 6 #10.973 6) , Fiit R A1y 5t 4% /)
BUN0.923 7) R FONFR I 8L J1 8N (0. 918 4)
2.2 HEARMERRMTREERNESESHT

XoF s 22 SRR R R T I A R R MR AT AR
SAHT, AR 3,

a3 Al 0L, B PSR e (IR B = £
(PL) FIR T F P /N (1. 74 mm) | B ELT] B
WRES (P7) MR I AP F AR B K (2. 43 mm) ;{UAK
L2MEETE IR B A 2 (P12) MR TR 1 2 F
RBU K (16.87%) , Hidx 21 ANFhEFR T 28
FEURT 5%, i B b 2 (P4) BhIR A
BEfE /N (0. 89 mm) , seh IR T 4o HE T4 (P11) Ff
VR BRI TR R (1. 42 mm) 5 fEi 22 AR FD T
MR 5 R T 5%, Mia 5K S

®3 FEIAMELEMTREEROTRSW(XSD)"

(P9) P FIIE R B/ (1. 58) , P4 MR FE £
B R (2.31) 4% P12 FhIRFHE 22 800 48 57 R 50U
K(17.41%) , Hgx 21 DFREFIE 2500 A8 5+ 2 500K
F 5%, P1FPEAYFREE (4. 89 mm) , BT
SRFHL(PS) PR A Fh 8 f 4 (11,62 mm) 37 AP
P K 128 53 R BT 5% ~8% 2 18], 15 AR Fi#
KI5 ZBART 5%, P1 i 4 F o i 45 (2. 08
mm) , P11 FE A FP# 5 58 (4. 53 mm) 58 PFRiEFHH
LRI S REON T 5% ~T% 2 1], 14 PP J5 RN 55 1Y
R FRERT 5%, B g5 (P3) FE A Fh
TTRF R RN (1,42 g) , P7 BhIEAY P 7 Tk 5
K (4.07 g) 56 ANFPUE R 7T T 5 1948 57 R B0
F 10%, 9 A U5 Bl 7 k7 BT & 192 S RN T
5% ~10% 2 [8) , 7 AR5 AD Tk Bt i 19728 7= R AUIK
F 5%,

Hi#6 3 0] WL R RI TR b TR Ak
FRRE T A EI(E 5050 M 2. 101,17 .8.75 1 3. 73 mm, Fil
TEZREIBHER 1. 81, FpF TR B E A IIEN 2. 37 ¢,

Table 3 Analysis on variation of seed phenotypic traits of Haloxylon ammodendron (C. A. Mey.) Bunge from different provenances in Xinjiang

(X+SD) Y

FE? MTFYFE  Vertical diameter of seed FFHEE  Horizontal diameter of seed FIEZREL Coefficient of seed form

Provenance” MV/mm CV/ % MV/mm CV/% MV CV/%

P1 1. 74+0. 02j 1. 00 0.99+0. 02k 2.02 1. 76+0. 05fghij 2.94

P2 2.25+0. 03bc 1. 12 1. 15+0. 02fgh 1.51 1. 96+0. 05bcde 2.47

P3 1. 84+0. 02ij 1.13 1. 08+0. 04ij 3.70 1. 71+0. 07ijk 4.55

P4 2. 06+0. 04defg 2.02 0. 89+0. 021 1.95 2.31+0. 04a 1.57

P5 2.04+0. 02efgh 1.02 1. 21+0. 06de 4.56 1. 69+0. 06ijk 3.47

P6 2.13+0. 03cdefg 1.24 1.32+0. 03¢ 2.31 1. 61+0. 02jk 1. 10

P7 2.43+0. 06a 2.48 1. 38+0. 04ab 3.16 1. 76+0. 07{ghij 4.02

P8 2.05+0. 01defgh 0.28 1. 09+0. 01jj 0.92 1. 87+0. 02cdefgh 0.96

P9 2. 15+0. 03bedef 1. 08 1. 36=0. 04bc 3.21 1. 58+0. 03k 2.18

P10 2.07+0. 02defg 1.12 1. 14£0. 05fgh 4.48 1. 81+0. 10efghi 5.40

P11 2.30+0. 03abe 1.33 1.42+0.01a 1.07 1.61+0. 013k 0.83

P12 2.31+0. 39ab 16. 87 1. 16+0. 00efg 0.49 1.99+0. 34bed 17. 41

P13 2.1620. 02bedef 0.96 1.24+£0.01c 1.40 1. 75£0. 03ghijk 2.19

P14 1.98+0. 02ghi 1.05 1.21+0. 03de 2.66 1. 64£0. 04jk 2.75

P15 2.25+0.01be 0. 68 1. 17+0. 02ef 1.77 1. 92+0. 03cdef 1.49

P16 2.07+0. Oldefg 0. 56 1.23+0.04d 2.93 1. 69+0. 04ijk 2.52

P17 2.20+0. 04bede 1.82 1. 06+0. 00j 0. 00 2.07+0. 05b 1.82

P18 2.21+0. 02bed 1. 05 1. 11+0. 02hij 1. 88 1.99+0. 03be 1.37

P19 2.29+0. 02abe 0.76 1. 33+0. 00c 0. 00 1. 72+0. 02hijk 0.76

P20 1. 99+0. 03fghi 1.53 1. 09+0. 03ij 2.43 1. 83+0. 04defghi 1.92

P21 1. 85+0. 01jj 0.63 0.97+0. 02k 1.57 1. 90+0. 03 cdefg 1. 00

P22 1. 89+0. 00hij 0.31 1. 12+0. 02ghi 1.55 1. 68+0. 03ijk 1.73

(. Mean 2.10 1.17 1. 81
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#4533 Table 3 ( Continued)

W%Z) T Length of seed wing P SE Width of seed wing TR 1 000-grain mass of seed
Provenance®’ MV/mm CV/% MV/mm CV/% MV/g CV/%
P1 4.89+0. 231 4.76 2.08+0. 04m 2.10 1. 52+0. 06h 3.81
P2 10. 05+0. 73cde 7.30 4. 06+0. 05bedef 1.34 2.72+0. 34c 12.53
P3 8. 82+0. 29¢hi 3.33 3.98+0. 27cde 6.70 1.42+0. 20h 14. 26
P4 9.95+0. 38de 3.80 4.36+0. 25ab 5.77 1.91+0. 02efg 1.01
P5 11. 62+0. 25a 2.14 4.52+0.27a 5.94 2.25+0. 15d 6.67
P6 9. 12+0. 10fgh 1. 06 4. 18+0. 12bede 2.88 3.56+0. 08b 2.36
P7 9.24+0. 58{g 6.28 3.96+0. 26def 6.70 4.07+£0. 09a 2.17
P8 7.43+0.26j 3.48 3. 57+0. 06hi 1.61 1. 96+0. 10defg 5.30
P9 8.55+0. 52¢ghi 6.13 3.79+0. 12fgh 3. 11 2. 15+0. 30de 13.95
P10 9. 60+0. 14ef 1.50 3.98+0. 20cde 5.04 2.22+0. 25de 11.35
P11 11. 16+0. 10ab 0.85 4.53+0. 15a 3.24 3.00+0. 14c 4.57
P12 8.77+0. 21ghi 2.37 3. 64+0. 18ghi 4.95 1. 72+0. 10fgh 6. 06
P13 8.22+0. 53i 6.41 3. 47+0. 08ij 2.29 2.06+0. 11def 5. 14
P14 7.15+0.07; 1.04 3.17+0. 07k 2.34 1. 96+0. 24defg 12.27
P15 7.36+0. 15§ 2.10 3.26+0. 19jk 5.88 2.93+0. 12¢ 4.12
P16 8. 55+0. 60ghi 7.01 3. 89+0. 16efg 4.17 2.34+0.22d 9.61
P17 8.32+0.51i 6. 16 3.98+0. 02cde 0.59 2.78+0. 05¢ 1. 67
P18 8. 46+0. 29hi 3.38 3.16+0. 11k 3.63 2.20+0. 37de 16. 87
P19 10. 33+0. 36¢d 3.45 4.28+0. 24abc 5.71 3.60+0. 32b 8.83
P20 10. 69+0. 42bc 3.83 4.27+0. 12abed 2.77 2.21+0.22de 9.78
P21 5.77+0. 16k 2.72 2.46+0. 111 4.42 1. 63+0. 15¢gh 9.35
P22 8.39+0. 49i 5.89 3.51+0. 22hjj 6.25 1. 98+0. 15defg 7. 60

H{H Mean 8.75 3.73 2.37

DMV . WA Measured value; CV: 785 R %L Coefficient of variation. [6]31] H AR 6] /NG ) 3875 ] — 2 MR AL A [R5 6] 2% 5 L 3% ( P<0. 05)
Different lowercases in the same column indicate the significant ( P<0.05) difference in the same phenotypic trait among different provenances.

Dpl. FHEBPAEE ST 1A E =3 £ Santanghu Township of Barkol Kazak Autonomous County; P2: i /Rt B4tk 42 £ Dulaiti Township of Burgin
County; P3; B 28K H4H Caijiahu Town of Changji City; P4. #&i ELFH 5Bl £ Kuoke Ash Township of Fuhai County; PS5 KR8 R F
L Ziniquanzi Town of Fukang City; P6. w2 G P R E4E Chakultu Town of Fuyun County; P7. WAy BB 2 Koster Township of Habahe
County; P8 A vE 38 R 5200 A6 B A6 o5 4 Heshituojiao Town of Hoboksar Mongolian Autonomous County; P9: FAs B S 38 7 &
Wushitala Township of Hoxud County; P10; W-EEEELFF B4 Fangcaohu Town of Hutubi County; P11: Sofi ¥ 4K T 4= HEF 8L Chepaizi Town of
Karamay City; P12; K& H G 241" % Queren Township of Mori Kazak Autonomous County; P13 HIZNHT EL75 P 48 Livhudi Town of
Manas County; P14. & E KW £ Jijihu Township of Qitai County; P15 83 E-£ 5 541 Qiketai Town of Shanshan County; P16 V0% ELpUiA
W F4H Sidaohezi Town of Shawan County; P17 Fere b B IH £ Bostan Township of Toksun County; P18 FEHL L R I Miaoergou Town of
Toli County; P19. HERT LTS Aidinghu Township of Turpan City; P20 RELZHIRS Andil Township of Minfeng County; P21 Ep/ N
IR B FRIEFH Wucaiwan Town of Jimsar County; P22: Z7Rih /RE4H Gultu Town of Usu City.

2.3 FERRMHFREMERENEXES T

XPE SRR R RIS FhF R P R R
A i T R b o AT R DGR A B, A5 AR
W& 4,

3R 4 W] UL AR S R R AR RN TR
HEN W E (P<0.01) 1EAMOC, MO HR B0k
0. 622 F11 0. 733 ; 5 FNFREH 55 1 1 25 (P<0. 05)
IEAHZE MR B3R 0.473 A1 0. 474, FhFREfE
ERIE R ECERAR 2 R OC , AH OE R EC -0. 6925 {H
H5FF TR 208 EEMC HXRER
0. 673, < 55 Fh v 52 4 I 2 1EAH O, A OC R Ak
J90.937, PGS TR TR0 R IE ARG A
KFRHH 0. 462,

2.4 FEARMERBIOBESH

FLT A 22 DANERIR R FIR R R
FITE 22850 R K A 58 K b7 TR0 o, Xk
TRHEAT RIS A5 R LA 1,

A 1 AT DL FERR GBS 10 Ab, 3K AY 22 A Fh
B T 1 MMV 440, K, THE 10 7
U5, o3 ) R B gy 3 B oS P HB R (P13 AR VDS B g
TR FE(P16) FpIR B 455 S (P9) R
B TTEE R W B (P3) Bl | 2 951l ol JR (BB (P22)
FRUE A T B /R 5 B IR HL AT 6% 3581 (P8 )
R A BB S (P14) FHUR W EEE B35 5O
(P10) Al RF B2l /R £ (P20) 5 AN B T %
TSR FHL(PS) R TALELE 6 AFIIR, 230 4 /R
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R4 FEERWTREEREMBLES T

Table 4 Correlation analysis on seed phenotypic traits of Haloxylon ammodendron (C. A. Mey.) Bunge in Xinjiang”

MK ZREL  Coefficient of correlation

REMER TR T b MERE AEk W T TR
Phenotypic trait Vertical Horizontal Coefficient of  Length of Width of 1 000-grain
diameter of seed diameter of seed seed form seed wing seed wing mass of seed
FFY12E Vertical diameter of seed 1. 000
F K542 Horizontal diameter of seed 0. 622%% 1. 000
FIE 25U Coefficient of seed form 0.124 —0. 692 1. 000
I Length of seed wing 0.473= 0. 406 -0.045 1. 000
A TE Width of seed wing 0. 474+ 0.413 -0. 040 0.937 % 1. 000
TR FiE 1 000-grain mass of seed 0. 73353 0. 673 % -0.174 0.414 0. 462 1. 000
D ows, P<0.01; # ; P<0.05.
P13 AEHRIE S (P2) FHE FE b B HTIH £ (P17)
P’ : R K S0 L1 1A AR S (P12) R ST
P3 , , .
P2 li JIRIGEE (P18) Al 6 3% B L s L (P15) A A
o : fEiE L SEBT A 2 (P4) R TZL4 5 2 AP, 4
! N N
i i )4 L RO 5 0 L M 2 (1) RN A
I YN 5 y
b ! B%R B AR IS A (P21) R IV AL 4 SRR, 2
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Fig. 1 Cluster analysis on Haloxylon ammodendron (C. A. Mey.)
Bunge from different provenances in Xinjiang based on seed
phenotypic traits
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