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Abstract: Haloxylon ammodendron and Haloxylon persicum, belonging to the family Amaranthaceae,
genus Haloxylon Bunge, serve as host plants for Cistanche deserticola. They are widely distributed in the arid
zones of China. In this study, biological characteristics and agronomic traits of both species were mainly
compared by field observation and molecular identification. The results showed that there were significant
differences in phenotypic characters, agronomic traits and pollen structure. Notably, the fruit wing length and

1000-grain weight in H. ammodendron were significantly lower compared to those of H. persicum, but the
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germination rate and germination potential were significantly higher compared to those of H. persicum. The pollen
volume and surface particle structure of H. ammodendron were significantly smaller than those of H. persicum.
Additionally, the pollen net of H. ammodendron exhibited a deep structure, while it was shallow and most of it
protruding outwards in H. persicum pollens. The correlational analysis revealed significant positive correlations
between the agronomic indexes of both H. ammodendron and H. persicum and climate factors such as temperature and
humidity. Water and light are the primary limiting factors for the geographic distribution H. persicum in Junggar Basin
of Xinjiang, while environmental adaptations of H. ammodendron were found to be stronger. H. ammodendron and H.
persicum can be effectively identified by ITS barcode, and both of them can be parasitized by C. deserticola. However,
the survival rate of C. deserticola were different. According to their biological characteristics, cultivating H.

ammodendron is with priority in the production of cistanches herba. This study provided a scientific basis for the

identification and conservation of Haloxylon, as well as the selection of optimal hosts for C. deserticola.
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Table 1 Comparative analysis of the seeds of H. ammodendron and H. persicum

, , . _— R2fH(%)
HES F#%(mm) JELRE (mm) K (mm) THE () KEFH(%) o
ermination
Types Diameter Thickness Fruit wing length  1000-grain weight ~Germination rate .
potential
@t H. ammodendron 2.3840.12a 1.2040.12a 3.08+0.14b 3.37+0.98a 69.21+12.65a 38.7149.47a
IR H. persicum 2.42+0.25a 0.99+0.14b 4.23+0.45a 5.50+0.89b 24.88+10.03b 13.45+6.13b
F{H F Value 0.131 11.06%* 40.06%* 25.21%* 56.1%* 36.75%*

4 E P<0.01 KF- 22 50 355 RIS EEIE R AR NE FEERORTE P < 0.05 K F F 2253 .3 T A
**. Extremely significant difference at the P<0.01 level; Different letters after the same column data indicate significant differences at the level of
P<0.05;The same as below
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A Seed of H. ammodendron;B: Seed of H. persicum;C: Assimilation of H. ammodendron;D: Assimilation of H. persicum;E: Stem cross section of H.

ammodendron; F : Stem cross section of H. persicum;G: Stem longitudinal section of H. ammodendron;H: Stem longitudinal section of H. persicum;
E1 ®RENERRERTESHEELLE

Fig.1 Morphology were compared of H. ammodendron and H. persicum
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AARBAEICAR s B : R AER B R AL C: IR BIEL  D: FURRRAER B & fL
A :Pollen shape of H. ammodendron ; B: Pollen aperture of H. ammodendron; C : Pollen shape of H. persicum ; D : Pollen aperture of H. persicum
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Fig.2 Electron microscope observation on pollen morphology of H. ammodendron and H. persicum
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Table 2 Comparison of pollen appearance and morphology of H. ammodendron and H. persicum

IS PISIELES Do R 5
fing; ’ PXE FOMRK: (pm) - IR () (um?)
) (um) (pm) 5 P/E : Number of )
Species names (um?) Mesh length  Mesh width Spherical
P E mesh K
particle
AR H.ammodendron ~ 17.29+0.84b  16.99+£0.87b 294.22+£29.58b  1.02+£0.0la  2.63£0.35a  2.26£0.30a  9.90+1.04a  7.30+1.24b
F#R IR H. persicum 18.34+1.10a  18.05+1.16a 332.20+40.98a  1.02£0.01a  2.69+0.37a  2.42+0.33a  10.08+1.04a 11.05+1.18a
F1HF Value 6.88* 6.62%* 6.58%* 0.12 0.19 1.38 0.155 66.86%*
*AE P<0.05 K225 B3 T
P:Polar axis length; E: Equatorial axis width; *: Significant difference at P<0.05 level; The sane as below
R3 BRRZEREXSH
Table 3 Comparison of agronomic characters of H. ammodendron
— IR
. IIRER . E-¥ il it S s iz s .
R EMEIR it Y= First level AR e T
. . Branch Basal culm Dry Water R
Agronomic characters Root length  Plant height branch . . Fresh weight
number thickness weight content
number
MK Root length 1
#K755 Plant height 0.11 1
A3 A% %% Branch number -0.12 -0.48 1
— IR 0.11 -0.05 0.76%* 1
First level branch number
25364 Basal culm thickness ~ —0.26 -0.16 0.27 0.34 1
F#k T2 Dry weight 0.76%* -0.37 0.19 0.11 -0.20 1
57K & Water content 0.38 -0.32 0.23 0.13 -0.35 0.47 1
Hi#fff E Fresh weight 0.50 -0.16 0.07 0.07 0.06 0.72" -0.26 1
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Table 4 Comparison of agronomic characters of H. ammodendron and climate factors

Bk ws ol O Hibke

NSRS First level FEMETE ToKE

. Root Plant Branch Basal . Fresh
Climatic factors . branch . Dry weight ~ Water content .

length height number culm thickness weigh
number

IR -0.17 -0.63" 0.70** 0.52% 0.46 0.25 0.09 0.25
Air temperature
ARXEEE 0.10 030  —0.67** —0.54% -0.24 -0.26 -0.34 -0.06
Relative humidity
JGHE Light 0.10 -0.37 0.74%* 0.71%* 0.03 0.25 0.30 0.09
13230 em {2 -0.07 0.09  -0.42 -0.59% -0.20 -0.26 -0.40 -0.02
Soil humidity at 30 cm depth
1450 cm I E 0.04 -0.33 0.42 0.51 -0.06 0.28 0.53" -0.06
Soil humidity at 50 cm depth
31220 em R JE -0.25 -0.55" 0.65%* 0.40 0.49 0.10 -0.10 0.21
Soil temperature at 20 cm depth
1340 cm L -0.16 -0.24 0.41 0.25 0.53* 0.03 -0.25 0.25
Soil temperature at 40 cm depth
11260 cm IR -026  -0.40 0.49 0.27 0.55% 0.00 -0.31 0.26
Soil temperature at 60 cm depth
A Wind speed -0.09 -0.25 0.07 0.33 0.03 0.11 -0.03 0.12
[%TH Rainfall 0.25 0.06 -0.10 -0.39 -0.25 0.23 0.25 0.03

BRI IR 3 B R W AR AR K 5 73
BOBCRR R T 2 S A o 5 s 25 TR A G U W B
ARAIE I, et b 380 2 W AN WS N, 23 B ROR
FAR T E B HE I . AR IR SR KR
LA IR AR G, Tl W Bl AR AR 2R I, AR R 5 K
ARG K. BT ABICRAZ BRI AR,

®5 BRBRZMEREXSH

HEM T AR AR RE 242 1, B AR Rk =
AAIEME. SAh, AR IR B R ZE R S
PR R G B AR G, B R M
Sy e A, OB R T R RS Y
n(£S).

Table 5 Comparison of agronomic characters of H. persicum

I i G .
SIS ~ . IIRER . IR mitkTE L HBREFE

PN 2N K Wi First level RIS

. . Branch Basal culm Dry Fresh
Agronomic characters Root length Plant height branch . . Water content .

number thickness weight weight
number

#+: Root length 1
FR 5 Plant height 0.60 1
SR8 Branch number 0.75" 0.59 1
— SRR First level branch number — —0.56 -0.59 -0.14 1
25314 Basal culm thickness 0.24 -0.22 0.59 0.57 1
F#E T Dry weight 0.61" -0.02 0.73" 0.18 0.89™ 1
/K& Water content 0.36 0.90" 0.50 -0.40 -0.24 -0.18 1
P fif E Fresh weight -0.07 0.09 -0.04 0.12 -0.13 -0.27 0.40 1
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FIRR RS 5 A 12358 20 om If B2 A1 L 03
60 cm jif B 52 W 5 TEAHOG , DB A IR DL e 0
LTS, FURIRIR R AWK (R 6) . MK Bk
7R SRR 5 K R A R
TG, AR K S 18 30 em BB B TAAR R,

F6 BRBRREUEKESEETFEBXEST

Wi AR X B AR 2 FUR IR AR o BB
51560 om i B2 5 AR 5 IEATSG, B FUAR IR IR &
B, B 14 60 em RGN, IR AR KN,
OIS

Table 6 Correlation analysis between gronomic characters of H. persicum and climate factors

P - —HOEE o \

L (SN PR VAs 21 . ZEIEHL TR T TR FEARG R
SR+ First level

L Root Plant Branch Basal culm Dry Water Fresh
Climatic factors . branch . . .

length height number thickness weight content weigh
number

Al 0.67* 0.38 0.52 -0.08 0.36 0.52 0.31 0.21
Air temperature
AR -0.63*  -0.85%*  -0.62* 0.73* 0.15 -0.12 -0.75%* 0.15
Relative humidity
SEH Light 0.29 -0.23 -0.07 -0.21 0.13 0.27 -0.32 0.03
14830 cm B -0.39 -0.41 -0.50 0.34 -0.02 -0.11 -0.61* -0.44
Soil humidity at 30 cm depth
FIHE50 cm B E -0.10 0.19 0.14 -0.07 -0.07 -0.19 0.45 0.57
Soil humidity at 50 cm depth
320 cm IR 0.63* 0.45 0.56 -0.05 0.34 0.49 0.38 0.08
Soil temperature at 20 cm depth
1240 em iR 0.60 0.37 0.48 -0.11 0.32 0.49 0.26 -0.09
Soil temperature at 40 cm depth
+ 460 cm R EE 0.68* 0.51 0.63* -0.07 0.38 0.53 0.42 0.05
Soil temperature at 60 cm depth
[% i Rainfall -0.23 -0.21 -0.12 -0.10 -0.15 -0.20 -0.07 0.07

24 ARBFEZPAERFTEENERE

TE T E K T BAH o FE AR X
BEHLIRAE T 20 BRI FI 20 #F P H A A 1A K2 2
LR AR IIERN 1 AR5 AR R AR 7 A
AREE R (B 3) AR R A £ 20 90.00% , FIIRIR
WLERN 95.00%. N TR IR AN A RKIIE
Be g ARy A (AP T AR R 2 S AN i 2 (H
BT R S 0 5 R WA ) PR AR 40K [ AR AR ol
R DX, T AR IR X — B RESR M2 P A

A nf L ,

M XS R AR IR 2E RO 6. ARSI
X 53 A AT MRAR AN I AR BT 8 H K e R AR
P H R X TT R JRNE , ZE PR TR A HHBLIXCR
LT 28 AR ZF A ARAE A, FFHEAT T ITS 20 74
FE(F4), 85 F R 27 A FE 5 (A1~A27) 5 R R PR
HEFER R —4L, A LAFERE (B 5 AR bR
FES TN — 2, UL 2 X 1R A8 Y 7 Al ) = 2
SRR AR R B S A Y AR ARt BT AR PR R A
A

(E3)
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A-C:Investigation on parasitism of H. ammodendron ; D-F : Investigation on parasitism of H. persicum
3 BRERMARRHBEMARXETERRAE

Fig.3 Investigation on parasitism of host plant H. ammodendron and H. persicum of C. deserticola in field
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A1~A27:Parasitic roots of H. ammodendron;
B1: Parasitic root of H. persicum
4 FEAERESHAREFTERITS RESH
Fig.4 ITS clustering analysis of roots parasitized by C.
deserticola from different sampling points of Xinjiang
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