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Abstract

Objective: To provide a high-quality source of host seedlings for the large-scale and standardised
production of Cistanche deserticola plantation industry by studying the seed quality of two host
plants (Haloxylon ammodendron and Atriplex canescens) with different storage times. Methods:
Seeds of Haloxylon ammodendron and Atriplex canescens stored for 1 and 2 years were used as
materials, and the indexes of seed clarity, thousand-seed weight, water content, and water ab-
sorption pattern were determined and analyzed. Results: The results showed that the thou-
sand-seed weight and water content of the seeds of Haloxylon ammodendron and Atriplex canescens
stored for 1 year were higher than that of those stored for 2 years, but the seed clarity and seed
morphology and size were not affected by the storage time; the water absorption and rate of water
uptake of the seeds of Haloxylon ammodendron stored for 1 year were lower than that of those
stored for 2 years, while the opposite was true for Atriplex canescens; under the treatment of dif-
ferent germination temperatures (10°C, 15°C, 20°C, 25°C, 30°C), the fastest germination rate of the
Haloxylon ammodendron seeds was at 15°C, and the germination rate of 1 year storage was greater
than that of 2 years storage; Atriplex canescens seeds were stored for 2 years at 25°C under the
condition of sand cultivation, and the germination rate, germination potential and germination
index of 2 years’ storage were higher than that of 1 year’s storage, and the germination perfor-
mance was better. Conclusion: The quality of Haloxylon ammodendron seeds stored for 1 year was
better, and the suitable temperature for germination was 15°C; the quality of Atriplex canescens
seeds stored for 2 years was better than that of those stored for 1 year, and there was the pheno-
menon of after-ripening of Atriplex canescens seeds, and the quality of the seeds after storage was
better.
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1. 5|15

WA # [Cistanche deserticola] %1 Mt 2 4528 A 35 AR B ARRE Y, 8 %5 A2 T 22 RHE YR #2 [Haloxylon
ammodendron (C.A.Mey.) Bunge] Al (4 #2#2[Haloxylon Persicum Bungeex Boiss. EtBuhse] AR #6[1], AT/
T (1 R ZE NN ERAT, SRR 25 FUR A SR 20 2 — o ISR RN SR ILBRARAR 2 4h, U
EHAR AR A A AR R, IR R~ &M E[2] [3]. PU#iEZE[Atriplex canescens (Purs h) Nutt.]
NERHER R E B EAR, REELT ZERE BN EG RPN W AX B RS
P BRI T, 38 BA 2R S e, B “APiihas” ZFR[4]. B 1989 5] N3k EHraE.
WS HREEH,  DOEIEERE O R o 78 b DX B JRUE 7D R RR (5 22 SRR e AR SRR, 3 B P A2 7
R EIIALHEF E AR ER R & Bk kg 5] .
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T YR A R AR, 7E AR TRRAEKSE, T 4 TR IR IR
WRESAL T FAEWAERKAR, HBHTI[6], A RIEMEREM R OB TR AESEEMEASER
R WME RS E T EEWAENEZET A, P EESRARMR ST ORI ME— R, AR
FERWE . RO SRR R 0 REma[7] [8] [9] [10] [11]s DUSBEZEAH S 7L 4 Fp 7R TRl kL
B P2 B RN SRR 0 D S5 T T [12], F T DUV R R 2 S B R . g SR A IR R ) B PR A
[13] [14] [15] [16], K FH & & F 75 1 WLE 3G R DUy 22 Fh - AT IRV (i 2 A B BRI B, Fii 1 %
E7 JG A AT REFR[L7], 5 H HT VUV 2P T 2 N R [ 2 AR /b Ge— MR AT 1 o 75 RSB RE =
J PR T I T 9 AR THI[18]-[23], AH L BF AR I 7 o S F T 0 e LRI . ASHE S LAAS [F]
ST T 8] PRV AK 8 a7 AR — R AN DY SV ZE R b1 A o0t B, Xof DU S B FIARAR A o7 B EAT R 1
R P BN AY . RS R R B AL R R RN, TR b X A A B s & 0052 v AR AL 7 £
R B (A i S

2. MRER=E
2.1, RIEHH

BEARAR AN VU S BB 743 1) T 2021 41 2022 A RUCTHR A BT, 7R T 70 e 2 450 1
SEo I O HUE . ORI, RN BN RR T, AERTE TR s T, DUSIR B O
BREFH. 5 1 ERRF T, HE R W2 SEIRRFI T, Ho FoRs 9K 1 41 DU 2 (1) ol
T Af IR TG 2 SEI VIR ZER 7, Ao Ron.

2.2. R7E

221 #FEE

H R T AT S R GBIT2930.2-2017 (B R TG 3G HIAE — 3 FE i) o Bl R M TR 5355,
P HRVY S0 BEALICR A A B A A AR R TR, R AR5, DL B B %3 45
PRE, THERH (%),

222 HFFRE

FIRATUR, M BT BEHLAE 100 K, 500 K. 1000 KA ko A5 (U 815 ok SRt
YRT), M T 42— TR AR, RS 0.0001 g, AL 4K, TETHIRT(G). HRHEF(SD)
AR RH(CV), TR

223. HFEKE

Z: 8 GB/T2930.4-2017 (FLfhf i AlfE - /K3 IE ) 8k i £ (130°C £5°C), /K53l It
EKYCN: 1hy 2hy 3h, EENE 2K, FPMELIKRI5.0+059. BHEGWMAEEREITE, HEM
FIARE, dREE, FRE AT THR SR, B ECH AR BN TR 2 R A A, R
HIGHHEMFEKE. FTFKD (%) = [(BTaTERE - W15 =) AT EE] x 100%.

224, MFHEM

IR AR BENLIE L 100 FIARAR . DU RERh 1, BRI EF TR/, Bl S, AR N0
ST, R RRIERRM TR, 5. &, DUREMFrIK. 5.
2.2.5. MFTRKFF4E

TR S & 100 KRR FI T, ARG /0 NS SR I, NIRRT, BT 25°CIHE
R FERh, SHESE 3, AWK 2. 4. 6. 8. 10, 12. 14 h IR 7 FUEAON TR IEF K, FRE
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IdsR, THER IR I R A I OK R ANRKGE R, R R ROK A . TR % L 50 KDY
WEER T, WREJES AN RO, AR ER T, BT 25 CHEEES 7M. FHEL 3K,
EOK 2. 4. 6. 8. 10, 12. 14, 24 h UK FhFHIEAUR TR IEFEK, FREHEIFCFE, LHMrlKE
W, HEITEME . R KRR (Q-H T = WK/ T

2.2.6. MTFERFER

WRRRFNTF R ZF M T . MR TR BN, W56 K F IRIE I DUZJEAR, IR &S 5 AN K, R
10°C, 15C. 20°C. 25°C. 30C. KRR, H 0.3%H KoMnO, I RIHEE 15 min J5, Z&MHK
REMWEE T, JELE 90 mm KR TR 50 . BARTFRILARE 25 Rifb1, BEE 3 k(LML
LENRIRN R N R ZEFFIR, JEH R 7 d), HHER TR R RIEBRR TR

REFHR (%) = (5B 7 d Fh 1K FHU LR 140 x 100%

RFH(GI %) = (3 2 d K FMFHUALAFT20) x 100%

RFFRE = YGUDt (Gt JyIFIA] t NI AZFEL, Dt AH R & 25 IFR]) x 100%

VU R P R S 2RI . e AP IREEAT, IREIESE 25°C, F DYSVE R Rl R A CE B /NS5
WORLIAERE, WPERKIAE N 0.05 mm~0.08 mm, BEANERNE 25 Fiff+, #HEFEEY Lom, EE 3K, #H
HMUELE 25 CIEBE AP T RS, BREMBUK, (REFEEA T RN R Ea 0 WM 7k
GO, INE—RR TR ZE IR TS, ELCT 7d; WS HE, BER Ry e, M
HGF PRI, HREMTRER, REBMEERE, THEITEFRBBR T

2.3. RS
K F Excel2016 #f4-3 ¥ $4kE, JFidid SPSS22.0 e it aAhHEAT 7 Z 01 o
3. LRENH

3.1. #RS IR TRSHE

311 MFEESH

Xof AN [R5 A B AR A R0 DU S 2 k- 43 B AT ¥ FE A3 b, BREE 1 RTAL, HE. Ho %% 4 5k
69.33%. 86.13%, 3kt 2.69%, 0.68%; Hf Fr & =i 4L %, ##E /T Ho. Af. Ao #4537 9 93.03%.
87.02%, 1KLLy 3.55%. 3.76%; Ao P A&, #E/INT Af, MORAN U BIERE Fh 114 B 2K LE
BN T 5%.

Table 1. Analysis of seed clarity in H. ammodendron, A. canescens

F 1 OBRR. WEEEMTEEDN

e fih 77 o 28 Bk (g) 15 (%) 1475 e 51 (%)

Weight of other PN ; N
impurities (g) Clarity (%) Gain/loss ratio (%)

FE b (EEREERA(0) e e (0)]
Samples  Original weight (g)  Net seed weight (g)

Hf 5.1310 + 0.042 3.5388 + 0.052 1.5652 + 0.026 69.33 + 0.005 2.69 = 0.006
Ho 5.0494 +0.011 4.3430 £ 0.013 0.6996 + 0.0180 86.13 +0.00 0.68 = 0.004
Af 5.4475 +0.034 5.0348 + 0.023 0.3772 £ 0.024 93.03 £ 0.005 3.55+0.003
Ao 5.0618 + 0.003 4.3709 + 0.106 0.6533 +0.1218 87.02 +0.020 3.76 £ 0.036

3.12. MTFRESH
SR E RV« 0 RV AN T4 F R AN [ Dl s 8] (4 B AR AT DG S8l 2 1 EAT WL F 00 5 (DU S 42 A
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WG HEAT EEAHT), A 2 WA, ERERNET, Hf. Ho B 2B/, 405N 3.41%. 2.27%; T
Rk, Af. Ao 285 25/, 754 1.86%F1 7.81%. 3 FiikillEfh FhidE, Af. Hf kiEI kT
Ao. Ho, ZR&E#(P<0.05).

Table 2. Grain weight analysis of H. ammodendron, A. canescens
2. W1E. WWRRMFRES N

[ERIAESY AR5 2 K% EINER IRFS BRRE%  ThIEG  RRRH%

S:if;es O_ne hundred Coe_ffipient of Fi\_/e Hundred coeffi(_:ient of Millipede coeffi(_:ient of
grain method(g) variation(%) Grain Method(g) variation(%) method(g) variation(%)
Hf 0.2850c 9.21 1.4615c 341 2.9780c 7.42
Ho 0.2620c 2.92 1.3021c 2.27 2.6520c 351
Af 0.9375a 4.76 4.7635a 2.97 9.5578a 1.86
Ao 0.9104b 12.83 4.0765b 11.01 8.1394b 7.81

e FSIAFE/NG FREROR 2 573 B2 (P < 0.05).

3.1.3. MFEKEDH

AR DUSRYE A b~ 7K il o SR B R i V£ (130°C £ 5°C) . W1 3 B, 4 7 B /K & A7E
5 1h WERAEHEA, SRS 20, 3h 5, FIFE/KERMEN 4 R 7T 1 hy 2h EKE:
Hf >Ho, Af>Ao; BEHHMTH AN, 25 3h &/K&E: Hf<Ho, Af<Ao; Hf. Af Z/KEAL: 1h>
2h>3h; Ho. Ao &/KEZE{L: 1 h>3h>2h. Hf. Ho. Af. Ao & /K& 514 7.123%. 6.031%. 8.033%.
6.313%. 45K, WK 1 FHFFEKER S, Af. Hf S/KEHZ ST Aoy Ho.

Table 3. Changes in water content of H. ammodendron, A. canescens
3. Wi, MWEFEMHTFEKETL

a2 7K & (Y
Time%ﬂétifirsgt (%) Hf Ho Af Ao
1h 6.842+000058b  5.085+00015b  7.776+0.0002ab  5.994 + 0.0027a
2h 0.235 + 0.0002a 0.210 £ 0.0030a 0.232£0.0018b  0.106 +0.0015ab
3h 0.045 + 0,0002b 0.737 £ 0.0015a 0.025 + 0.0003¢ 0.213 + 0.0000¢
K (%) 7.123 6.031 8.033 6.313

e FATAR/NG T REOR 2 5+ 535 (P < 0.05).

3.14. MFRISTH

BEALEEL 100 KAkt (] AR AR . DUSVRZEMI R, SRR, B, K/ANEET g E . Fh
TFIEEWE 1. RRFFIRKZ 2EESMERETE, St R ARt PR, ZRKEZIK .
TR 22k, FhZ g, Ho Bifeh 2.11+£0.21 mm, JEFE N 0.79+0.13 mm, W& KT Hf, HF kifz
M~ 2.06 +£0.11 mm, EE°A 0.66 +0.56 mm.

VUV R A SR 4 3, TRARFIN, (E/AE0EAT 3 SE AR, 2380 fa 1A b R IR, K
Z SRR R O, ADEFTEUN, RAMMIER: Bl R RSO . Ao KN 5.01+£1.29 mm,
BN 2.45 +0.92 mm, K55 2.27 £ 0.80 mm, BE KT Af; Af K 4.26 +1.00 mm, %4 2.78 £0.55
mm, KFEHH 1.92+£0.48 mm; KB LUK, RPN KB SR 198 % 2 ok .
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Figure 1. Seed morphology of H. ammodendron, A. canescens
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Figure 2. Changes in water absorption and water absorption rate of H. ammodendron
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Figure 3. Changes in water absorption and water absorption rate of A. canescens

[E 3. MEERMFIRKE . RKERRETL

Wi 2 fras, How HE 78 0~4 h i K EAR AR — 8, b TPl ok B 2~12 h 4b-TEE oK 4,
WK B8 T, {5 Ho WK &M BT Hf. Ho 7£ 0~4 h. 4~10 h BN BEROK R ARL R “2 7
TEHhek, Z2eThEfE PR, 2 BI7E 2 he 6 h WK A B A NI B KB, 15 6 h IKE %/
T2 h, 10~14 h WrKEZ X BT HE BN R B A R KR 3 2 28 T G S T = &3S, 2 h
KRR, 25 REERKRES . B AEGFT, FFIRREVN, KB SRR S KK, 1K
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TR, RRSRIEBRKIZAK, 2 h WIRKE AL R, HE7E 6 h IF IR KE R BT, T REZ
Toft BRI, e R DA e BB A B B ) R I B 7K o HE WROK B MR KRR IR T Ho, HLAE 2 h Ja KB Al 1
B IZHTIE .

s 3 fr, Aov AF OKERBAARESHME, H AfRUKEIRZKT Ao, Ao Af IRIKE R
AR, WFHTE 0~2 h PRI K, 4~24 h B A BIZASIRKIRES, (2 Ao 7E 14 h 5L P4 T
fEAERIK, AR STERFSEERIBIR K 0~4 h INf AF IR/KGEFRIEAKT Ao, 4~14 h &AL T AR g AR,
WACGEREN, AR 14 h )5, Af RKEFRKT Ao, DIBIEAE R BERE, EPRIEMIKIG, Bz
BEAL, I b TR SRR AR T REE BT TARIR,  HEShAh T8

3.3. MR EWUBEEFFIALFY
331 MTFRFRSH
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Figure 4. Seeds daily variation of germination rate of H. ammodendron
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Figure 5. Seeds daily variation of germination rate of A. canescens at 25°C
[ 5.25°C REMFLFRATK

WE 4 FR, Ho KFRHARM: 10°C. 15°CEIAE EA#EH, 287 dikF] 80%~100%; 20°C. 25°C.
0°CRFHRSH G T, 5 3 dikBlRmE. Hf RFRAR: FEE K REMIEM, 10C. 15CK
ERIRW ETE, AT RN R ZEFRIE S 90%~100%; 25°C. 30°CHIKFRET G NN, H5
2d AR EmEE; 20C A S 15C, 10C—8, (HEAWBIEE M. Ho. Hf K523 HBEEER &
(T, YRGS . Wk 5 s, VSRR M RGN 5d, Ao 5 Af K 2F 3 HAR IR A
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%Ii7 &

M Ao fE 5~12 d A ZFRIZ WG IN, 13d I ERFFREE, X3 50%LA L Af £ 5~11 d K27 R G2,
12d BHRFFREATRE

W 6 fiR, Ho REAFRHEEMEMKIKA: 15T >10C >25C >20C >30C, 10C. 15CREERS
519 84.0%. 93.3%, T HAMIRE, ZHE#EP <0.05), Hf K% 15C >10C >20°C >30°C > 25°C,
15CR R m, 5% 100%, 10°CKRZFFR A 93.3%, HHESHEIRE FAFREREEP <0.05). FHiR
ETE, HE RFFRIBLET Ho, ZREEEP < 0.05). hi#k 4 mH, Af KFEEN 23%, Ao KHEEN
56%, Ao KA F T Af. Ho. Hf 7£ 15°C R 5 Ffk i, 153 90%LA |, 10CikZ, X% 80%-90%: Ao.
Af1E 25°C R ZFHREL, H Ao L% KT Af.

100 - 4 — a (] Hf @ Ho
= a a

(%
(o)}
o
1
H-o

10°C 15°C 20°C 25°C 30°C
T 5
VE: F/NG T AL 2 R 5 (P < 0.05).
Figure 6. Comparison of germination rate of H. ammodendron seeds

Bl 6. R T R FRILI

Table 4. Comparison of germination rate and germination potential, germination index of A. canescens seeds at 25°C
F4.25°C MWEEMTFEFE, KFY. AFHEBLR

R K (%) REFH (%) KRR
Samples Germination rate (%) Germination potential (%) Germination index
Af 23.00+1.91 9.00 +3.42 0.80£0.13
Ao 56.00 + 4.90 18.00 + 7.75 1.89 £ 0.05

33.2. MFEFH. KFHEBSH

WK 7 B, Ho.o HF B4R K 234359 15°C > 10°C > 25°C > 30°C > 20°C, HRF R EHAFE,
Hf. Ho 7£ 15°CI &K % #A i : 10°CHf HF ZF Ho, 20°C. 25°C, Hf /M Ho, ZHFEE (P <0.05). 45%
YLHAZE 10°C. 15°C IR 2 FEAN 1 AR IARAR A1 A Sl SR, 2 GB/T2930.2-2017 (Hfh 1 de:
FFEY oI5, 10°CHMRMBM TR FNRERE: MEERE, MTRSWRREINE 2, iR FRk
b oF BE 55 B 2 B 52

Hf & ZEREAIK I N: 20°C > 15°C > 10°C >30°C >25°C, 10°C. 15C KR ZF4E%m T 25°C. 20C;
Ho & ZFF8348fk: 15°C >25°C > 10°C >30°C >20°C; 20°CH Hf R ZFRECK T Ho, ZH &P <0.05).
I AT LU I HE 75 20°C IS )i, 15°CIRZ s Ho 7E 15°C I Ff1i% J1 o, 25°CIRZ. HH& 4 7]
5, Ao REFFREUS KEFS . RFFLGET Af, B Ao IR -iE 115 T Af.
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Figure 7. Germination potential and germination index of H. ammodendron seeds

B 7. MEMTEFE, SRR
4. g

TV RPN FR D R B — A BT, AR R T 2 AR TS 4, BRI A
1H[24], HIREMET, BRF T2 2RI IR0, (SR TR RE MR, P sl i e A 2
i, LA R TR . IR TR . K EEHEATIE AT, IR 1 AR TR . Sk R
BIEE T 2 SRR T, BEEIWRN IE K, BT K. WK SR, Mk b 7 1) Py 25
K, P78 2 4F PR AR T AT, B PR SR B, MUK B, I 1 AR DY
YRR T B T 2 AE AT, RTIIOKER ] B, TR TSI AR, RIRIBK
SRR, DU PR A, WK AR 2, KRR, R, RIS, R
FIMERD, Ho. Hf EGIE 15CAI 10CH K 255, RIS, RFISEOIBE, HarTRIHR 7
WIOESE R IR, IR 1R TR R TIOR 2 60 NIRRT 25°CW AL, Wi 14
(R TR, RS RIFREUIIC TP 2 00, RIS E T IR0 2 47 1 DU 2 T4 ok P
P RIS, FhTE .

BRI TEN, TRAE RS, Bl R TR SRRy — 1, B 8K SR K T R A4 I 25]
R BINREE . KA REOR, FRA S D BORIOF T2 70RO 5y, i, LA S e
FiF. TR RS TRATEES, FIOHA T3 R A A . B MR, HRAREE
BB, RFR LTRSS, BAEREMTEE. WIRRRE, FrmaFR, Bk
TR AR . DU AR RE, FOIE AR 5, BT B R R T, AR VR DU T R
BERR, 2 FOR[EIE RO 1) R TR AT RS, I 1 4RI T R RAE T I 2 4T,
T VU B R 2 A IR, FE0E 5 SVREVE[26] [27] [28]. I ATHATISER:, K DAV SB95 3 Fh 1
EN KRR D AR R, R RS, KRR TR TR .

L5 PO, RN T AT R I R A4 R (AR K, VDB — PR3, 38 G B T 7E K
55 52 S5 P T A3 1 42 7 PR 0 S [27] 0 DU 3R TR R AL, I R 8 . R IR
W3 SR ER T, DUSER S B (B [29] . E P 50 3 BIAR MR B IR A R A, Fh T R S e
{IR[30], X GAHF S A e MIA . I 525 [13) 55 RILDYMIE AL 0 R 5 R 06 5 R R I A e A,
BLE R SAEE I — S TE . DI ER T R AR e RS I, R 505 P B R A 1
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