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Evaluation on Main Biological Characters of host-plant Haloxylon

ammodendron and Haloxylon persicum of Cistanche deserticola
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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, pollen structure and agronomic traits. Notably, the fruit wing length and assimilation branch length in H.

ammodendron were significantly lower if compared to those of H. persicum. The pollen volume and surface
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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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% Excel 2013HMISPSS 20.04¢ i+ AT X R A AR AR Z IR TR (P). ARIEHIYE(E). PXEK
P/E. WHRR/INEFRARBEAT B 3R 7 22 70 M AAH G20 A . N FIMEGAS.0%] AR 27 AL R4 Lt 04T, 4
HARGBEENT (neighbor-joining) #, 48 A% I B AR Y Y Kimura-2-parameter model, HJE{E (bootstrap)
1000, F TR &SI HFR . 454 GeneBank s FEAR AN (MR F A1, WPRE RN IEAT %552 o Hr . oo

RIRITSS % 7 5| GeneBank & 3¢ 5 AHM131632.1, FHRIRITSS % 7 ¥ GeneBank & 5% 5 AHM131633.1.
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A PR O, B EA TN 238 mm. JEE 1.2 mm, R#K 3.08 mm, TR EN337g (K
D, B#EEHRRAPIKS, KEFMEFRE S (B 1-AD o BMTFEAS, R emrRirsa
BRI ZE R EE (P<0.0D) o BIRFMAEHRDE: CPYER 154 mm) , WM CFY7.58mm) HE
ARGy, SRR ZEFREE (P<0.01) ; MHRACH/NEERIR, HEME TR (B 1-B1) o B2
VIR BONMEL, BUORE G, HAVmSaRR, AGEEARE, L FERSEERL, PEH
BJE (B 1-C1. E 1-D1) o BAE R 7 A REECR, Wit t, Hih7 EiE 2.42 mm, JFEZ8 0.99 mm,
RKHN 423 mm. THIEN 550 g, KFFMRFHHAM R BRSO (K 1-A2) . ARKFE
4, THER 1.23 mm, KRS0, FEMKN 1091 mm. H2=ME, WERTE, PRELEREK,
FE = SIR T SHEE R (CRA R4 (B 1-B2) » AR TRIImES, FERBNEE, Jit
Rk, HHYVIHBEER, RFHECNESE, FNVEESERD, SNEPEHEE (K 1-c2. B 1-D2).
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Table1 Comparative analysis of the seeds of H. ammodendron and H. persicum

GIES ¥ EAmm)  FhFEE (mm) B (mm) THiH (g) REFFR (%) REFH(%)
Type Diameter Thickness Fruit wing length 1000-grain weight Germination rate Germination potential
KR

2.38+0.12a 1.20+0.12a 3.08+0.14b 3.37+0.98a 69.21+12.65a 38.71£9.47a
H. ammodendron
R

2.42+0.25a 0.99+0.14b 4.23+0.45a 5.50+0.89b 24.88+10.03b 13.45+6.13b

H. persicum

F{H 0.131 11.06%* 40.06** 25.21%* 56.1%* 36.75%*

®* fF P<0.01 KT ZEFREE: FFEEEAR/NGFRERE P<0.05 KT TFEREE: TH

* *: 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

Al: BRMT: A2: BRRIRMT; Bl: RRFEMLE; B2: EARREIME: Cl: RRZEMY); C2: AMRKREMY): DI1:
WRZEHY); D2: ERRZENDY)
Al: Seed of H. ammodendron; A2: Seed of H. persicum; B1: Assimilation of H. ammodendron; B2: Assimilation of H. persicum;
C1: Stem of H. ammodendron T.S ; C2: Stem of H. persicum T.S; D1: Stem of H. ammodendron L.S; D2: Stem of H. persicum L.S;
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Fig.1 Morphology were compared of H. ammodendron and H. persicum
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Bk, MIREURCRZSER 2, HMIRARIERZ (K 2-Al. 8 2-B1) . 4000 5 H185 F LS AR MR AEH
RN ZE AN AR - 1R 2 AT 50, BRARTER A K308 17.29 pum, 778 5H %5 N 16.99 um, PXE 4 294.22,
P/E 4 1.02; 1fi FAMRARACR I T35 9 18.34 um, JRiEHH%E v 18.05 um, PXE 2N 332.20, P/E N 1.02 (%
2) o FESHRBRBA ARBRIER K . ARl 58 DL~ MR ER B (P<0.05) , “FHBRRK
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Table 2 Comparison of pollen appearance and morphology of H. ammodendron and H. persicum

e (P) B 9E () (um) GHEPNAN WHE 58 o R ERIRIORE (um?)
2k AR K (um)

(um) Polar Equatorial axis PXE P/E (um) Mesh (um) Number of Spherical
Type Mesh length

axis length width size Mesh width  mesh particle
"R 17.29+0.84b  16.99+0.87b 294.22429.58b  1.02£0.0la  5.04+0.7la  2.63+0.35a 2.26+0.30a  9.90+1.04a 7.30+1.24b




H. ammodendron
IR IR 18.34+1.10a  18.05+1.16a 332.20+40.98a  1.02+0.01a  5.751.29a 2.69+0.37a 2.42+0.33a 10.08+1.04a  11.05+1.18a
H. persicum

F & 6.88% 6.62%* 6.58% 0.12 2.28 0.19 1.38 0.155 66.86%*

*: fE P<0.05 KTZEREE

*: Significant difference at P<0.05 level

X4,000  Spm  e—

Al: BRIEHTR: A2: MIRIERMITRIL; Bl: ARRIEKMIES: B2: AMRKRIEM IR
Al: Pollen shape of H. ammodendron; A2: pollen aperture of H. ammodendron; B1: pollen shape of H. persicum; B2: 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 3 Comparison of agronomic characters of H. ammodendron

K MR L — %R el T E EKE MR
K ZI8bR Root Plant Branch First level Basal culm Dry Water Fresh
Agronomic indicators length height number branch number thickness weight content weight
R Root length 1
¥R Plant height 0.11 1
3 #5%4 Branch number -0.12 -0.48 1
— o

0.11 -0.05 0.76%* 1
First level branch number
24464 Basal culm thickness -0.26 -0.16 0.27 0.34 1

kT E Dry weight 0.76** -0.37 0.19 0.11 -0.20 1



47K & Water content 0.38 -0.32 0.23 0.13 -0.35 0.47 1

HiFk £ E Fresh weight 0.50 -0.16 0.07 0.07 0.06 0.72" -0.26 1

N=50, **: #£ P<0.01 K22 EE

N=50, **: Extremely significant difference at the P<0.01 level

MR HT R AR Z 405 57Uk 1 B BB RIE (R 4) o Hhbkm 50U 13 20 em &b
R B 2 SR OG, BEHABEE R T, MR KRG, X SIRIRTE R I E Tk N AR KRR 1A ¢
I3 BB — oy BB 2 AR R B35 UG, T S GR35 20 om iR B2 5235 IEAH G, 10 B 398 M T U 2
i e R AR Y SEPR BET DMRRERAR R 5F B A, MK o IR AR AR A A ) L R 7. 25 R 1 3
40, 60 cm [ 82 ARG, U THRMAR 28 70 A J2= B IR T vl DA it H b o AR
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Table 4 Correlation analysis between H. ammodendron and climate factors

N

AT REK e I B ) TR 205 Basal  WIBRTE Bk PR

Climatic factors Root length  Plant height ~ Branch number Firstlevel culm thickness ~ Dry weight Water content Fresh weigh
branch number

SR -0.17 -0.63" 0.70%* 0.52% 0.46 0.25 0.09 0.25

Air humidity

AR L 0.10 0.30 -0.67** -0.54* -0.24 -0.26 -0.34 -0.06

Relative humidity

JtH#8 Light 0.10 -0.37 0.74%* 0.71%* 0.03 0.25 0.30 0.09

58 30 om WS -0.07 0.09 -0.42 -0.59* -0.20 -0.26 -0.40 -0.02
Soil 30 cm moisture

58 50 om WS 0.04 -0.33 0.42 0.51 -0.06 0.28 0.53" -0.06
Soil 50 cm moisture

58 20 om ¥R -0.25 -0.55" 0.65%* 0.40 0.49 0.10 -0.10 0.21

Soil 20 cm moisture

58 40 om IR -0.16 -0.24 0.41 0.25 0.53* 0.03 -0.25 0.25

Soil 40 cm moisture

5 60 cm RS -0.26 -0.40 0.49 0.27 0.55* 0.00 -0.31 0.26

Soil 60 cm moisture

K% Wind speed -0.09 -0.25 0.07 0.33 0.03 0.11 -0.03 0.12

[% R Rainfall 0.25 0.06 -0.10 -0.39 -0.25 0.23 0.25 0.03

N=50, *: 7E P<0.05 KFEFEE; **: 7£ P<0.01 KPFEFREE

N=50, *: Significant difference at P<0.05 level; **: Extremely significant difference at the P<0.01 level

MR IR AR 5 EKEERF MR GRS, WHEERARER, K35 HEER
PEBIAST IS i, OB K EARR . AR S 70 BEECRE AR T H 0 2 B A G, SR AR K,
o EER > WG, FEC BT EIZATE . BT AR ORI RRIRKOV L MR, HERT
AR RE Iz T, SBORKMRGEBAMRE. 54k, FORMAER T 5 5 70 BRON 2538 2 25 IE A
Ky UHIREE AR R PEA A, H B T A & B K
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Table 5 Comparison of agronomic characters of H. persicum

LSS 7 3= oRE — R Ee il K )
B Li=b7/ S i TR B T
ViEati 7N Root Plant Branch First level Basal culm Water
Dry weight Fresh weight
Agronomic indicators length height number branch number  thickness content
R Root length 1
¥k Plant height -0.42
43 B%% Branch number 0.55 0.98"*
— R 0.75™ 0.59 1
First level branch number
L34 Basal culm thickness  -0.56 -0.59 0.14 1
Kk T 2 Dry weight 0.24 -0.22 0.59 0.57 1
47K & Water content 0.61" -0.02 0.73" 0.18 0.89" 1
HiFk £ E Fresh weight 0.36 0.90"" 0.50 -0.40 -0.24 -0.18 1
A Root length -0.07 0.09 -0.04 0.12 -0.13 -0.27 0.40 1

N=50, *: £ P<0.05 KTFZREE, **: £ P<0.0l KVZERWEE

N=50, *: Significant difference at P<0.05 level; **: Extremely significant difference at the P<0.01 level

FURR IR 5 3% 20 cm. 60 cm IR 2 R IEAHOG, 52 HMNRE R RE ML GR6) ,
VHIREE TR BN R TR, AR TIRRK D, HARAR S ABA, R K2 R A HRAR
ERWEZRRZ —. FONBERS —H R B B, LS. bR, RSk E
ERF R, WK THRHE R 2520 AR IEF A, 2R RO DUEdt AR RS K.
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Table 6 Correlation analysis between H. persicum and climate factors

i P Iy Bk — B el HHTE  &KE FEPR A 2
AT

Root Plant Branch First level Basal culm Dry Water Fresh
Climatic factors

length height number branch number thickness weight content weigh
KR Air humidity 0.67* 0.38 0.52 -0.08 0.36 0.52 0.31 0.21
AHXIEFE Relative humidity -0.63* -0.85%* -0.62* 0.73* 0.15 -0.12 -0.75%* 0.15
JEHE Light 0.29 -0.23 -0.07 -0.21 0.13 0.27 -0.32 0.03
58 30 om ¥R -0.39 -0.41 -0.50 0.34 -0.02 -0.11 -0.61* -0.44
Soil 30 cm moisture
3% 50 cm iRJE -0.10 0.19 0.14 -0.07 -0.07 -0.19 0.45 0.57
Soil 50 cm moisture
58 20 om iR AE 0.63* 0.45 0.56 -0.05 0.34 0.49 0.38 0.08
Soil 20 cm moisture
58 40 om iR 0.60 0.37 0.48 -0.11 0.32 0.49 0.26 -0.09
Soil 40 cm moisture
5 60 cm iR E 0.68* 0.51 0.63* -0.07 0.38 0.53 0.42 0.05
Soil 60 cm moisture
K% Wind speed -0.55 -0.70* -0.31 0.65* 0.33 0.09 -0.71% -0.27

F% R Rainfall -0.23 -0.21 -0.12 -0.10 -0.15 -0.20 -0.07 0.07




N=50, *: £ P<0.05 KTFZEREE, **: £ P<0.0l KTV ZERWEE

N=50,*: Significant difference at P<0.05 level; **: Extremely significant difference at the P<0.01 level
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FE 7 B K T B ARFONICR M B A R0 X, BEHLIR A 20 BRER IR AN 20 R IR AR 10 A DA b 27 A %,
SRRWIER 1 5 R AR T LR E (E3) , HARREFEEN 90.00%, HRRTEERN
95.00%. N THH: HARAN MM RENS S AL AR, H B AR ERESIH 2R (HRPHSR T 2
ol 3t SRS ) PR AR 220K BB PR X, T VR ARy X — EUR BER IR B R 54F, IX 5 =8 A
PE AR ZE R KA % o AW TR 70 A1 A5 AR AT AR 13T 8 H SR AR BRI R 4 1 AR B9 X T e I
FEP R DI & DI DOREE T 28 DN W B IRFE NG, JFHEAT 7 ITS p 725 (&1 4) , ZRKW] 27
SR RURE S B ARHERE i ROy — 4L, R 16 SHEM S RIS RSO — 41, b X AR (a7
T FEZOBRML, VR AT LAr A A

e'..q.'f""ﬂl)

Al~A3: RRFES; BI~B3: ARKRIFAE S
A1~A3: Survey points of H. ammodendron; B1~B3: H. persicum (B1~B3)
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Fig.3 Investigation on parasitism of host plant H. ammodendron and H. persicum of C. deserticola in field
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1~28 ATREIRH AR E ST ERER
1~28 were the parasitic root samples of C. deserticola at different sampling points
B4 MEBEAERELRKNPKETER ITS £ESH
Fig.4 ITS clustering analysis of roots parasitized by C. deserticola from different sampling points of Xinjiang
3 g
FE BB AT BN T R T A1 755 SRS AR 0 B H R B L R 1 2 A
CEEYPE R ZE R EOK . AR R AR TR AR T R TR B, S Ak T LU A
X45r —%. feM SIS EALL, IR BB, A PR K S 7 S
TR, ABF R WA IR B . TR S K B 0 F Fhe, EAEERUNT (AR,
AR BN — % 4 R L T IR . M TR MR A R S 9645 5 AR AR B R
TR, BB K5 B IR 4 R T AR A8 B RS AR, T BB A K2 A IR A 5 TR T R e
AT 94 W M IR LD R T 7 7~8 1 4 2 MBI B A “ B K ARIR” IR, X 5 3F
BT B R BRI R AP HUBIA 06, ARS8 2 A D 0 T DA ek S S M, o B A A
My 2 4 A PR K SR BT, T ERRAR TR BOK B T B ARHRILR, WA T 52 4 AR A K 2 5
MR T 15615 P 0T R Tt 3 B R AR AR 6 2 fE R B T A8 B — B, 3 4h,
B AR IE T E R T R0 T, MR R T B i, B I “E IR %, X5F
B A L R b R (B IRy Ca R LA BRI K 0 P A A 508,

HAT, AR ERAENIGERZ, (B R AR A A AR I HRE M 8. 7B R T B AR
WA AT 1998 551 R0 1 80 i FARKZ, HIIEEAN ¥ 2 IR T, BIRARBRAAEES, HARRE
WK AR Z58F, BN A — B BE IR IR e R 2 AR P AAR . b, ASHIF S0 oI 30340 7 88 T SR IR M bk L ¢
0 E RO DORAE 7 G FIZF EARAERE, FIH] ITS 255 BORPAOMGH SRR AT AaF A, [RIRE T 5
KT BRI L 3 T Je 1) P M) 3 AR 06, ARSI UM IR RENS 27 AR DCR T HL A IR 2 3t 1 AR 1K 8 X 1
WK A AR m TR T MR AR AR BEOCIR A AL K 254, X5 A BRARAE 51 At X koK 5
BRHARA K. ARSI R ABRMR SRR EE T REFMR, K2R AR EER
B0 FRIEEF AL AR B A 7 MR KA B SRS LI R, AR AR D 0. T EAR TR
BRI AR B R E KB IR IR KB ALY, HARRPFIK DAL SBEFRKAAR, HERKIILE
PR KRR R B, XA AR S EC F AR KA B E IR UK AN R AL T R K . A
WY 7 R TE < SRR DL PO I R A o I U 42 B2 4K
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