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Abstract; Borszczowia aralocaspica is an endemic species in the Central Asian deserts, with utricles and perianth coating
the fruit and healing into berry-like dispersal units. To better understand how B. aralocaspica is adapted to its desert
habitat, we studied its dispersal units, seed morphs, and germination characteristics. B. aralocaspica produces two types of
dispersal units and utricles that differ in size. The dispersal units are green and fleshy when young and develop either into
brown fruit which are big ( (2.64 £0.03) mm) , round, flat, and covered with extended bracteoles or into smaller ( (3. 68
+0.04) mg) black fruit which are lens-shaped with a glossy, smooth testa, covered with extended bracteoles. The seeds of
B. aralocaspica were germinated for 30 d in incubators with a 12 h photoperiod and 12 h thermoperiods ( dark / light) of 5/
15C, 5/25°C and 15/25°C. Brown seeds germinated rapidly and had a high percentage germination while black seeds
germinated slowly and had a low percentage germination. Percentage germination of the black seeds was increased by
scarification of the covering layers ( pericarp and seed coat) , by cold stratification and by prolonging storage. This suggests
that black seeds have the characteristics of non-deep physiological dormancy. Seed dimorphism may allow B. aralocaspica to

survive in harsh desert habitats.
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FE) R SE (SR F) i B B 22 BUPE 248 Rl — M R B R [RI BB AL 7= A WA Rl sk S FPAETE A G540 A SRR 55
HHEA BEERPRL (M) WAL, BA R ZRMFWEY EE06 T T3 D8 5 &30
FURgHLIX " BT 2o BN T AR K TR T T 4G B S 3R EE A B AL DR, BT A IR 45
I A B0 FRIE R AR PR o S IRITE 25 Fh T (0 W5 4 7 B ) R 25 18] b 5k b B, th AT o o PR R 35
AT 3 BRI R BB M RRAR . SR (SR ) SRR —Fh LG 8 IS, TE g FHE 1) 18 4>
BLep R R, Horp 5 S R R AR . SRR T2 BB B B EREST 2
) " LR B SR TR EA N B T R T IR S, AT YL, B R S ARER
1o b X EAT AR E R RBNZF R @B SL AR, BRI 5 R AR M 2R TE,

H R, ZEXF 4340 THENS /R 2 R ZERHE Y 21T R A BF R, RIS R FBA 280, AR
RUFF R85 RAFPEAR R 7 57 7 (Borszczowia aralocaspica) HEERL 5T B — LAY, R HF
J& , 310 T E BRSO DL R S22 5 e S vh W X, ZE TR B TR R v s R A e 4%, A K TR Ehpil ik
R+ R R BE , BR TR T

B BT e o HR ST MR A TR 4 SR T AL SR ST B SR B A, 2
& B0 SRR TR B R PEIEAT T BE5T , Ao/ T ARER B ), R A AR IR S
A4, FFENAABAAETES LA MR R RIRRHE QT ? 53 SRR 2 a0 o] 5 i B PR 53 AHIE 1 Fry 2
AU FE AR, X H RSB AW

FZMFERE b, BT TRZ R T A A B ) B R B2 o) 5 R BR A B R I s, 4 e LR BIR 28 Y
B2 R E N AT IR B R AR AR, IR A VRZERHE Y P 7 SRR R R R TR S %,
1 #EfnA =%

1.1 #H

BRI 3 R SRR 7T 2006 42007 4F 10 H R4 T 57 88 LRSS N SR SRR 1L 10 T+ 1 B AR Al B
HEXEA T ET, EREFEH. R TEEMRXIERE—REME)Z R, 58 80% ~90%
1.2 i
1.2.1  RSBE R BAL S

F 2007 X R AL B AL AR ST S AT AR, FEEBUR [RIZE AU SE 4% 50 %L, bR -+ RO & H
B, RELERHNELL 100 K24 1 4, EX-200A T4 2Z—RKFHRE, 'R 4 KRR LER,
1.2.2  Fp-F7EAR FRRAE 5 5 i &

FFERTLNMIR R, Bk, SR R LR R . SRR 3 MRS (5/15C .5/
25°C \15/25°C /0t = 12h/12h) ¥ R SE I fg4 25 R4 NEE . B RENM T4 5ETEREHR 90 mm #
A2 FIBAAREFRILA A 10 ml ZE187K , 4 5IFEBE B 3 MRS S 355 30 d, DURAR #9308 11
bra, BERE 1d WiE% 1 1K,

1.2.3  BEAfpF R RIREE ZARIR ST

(I RIRZEFRAb 3

¥ BAFM IS ARZEBKESE R (D HRER 1% ) b, B TEREN, BEHEEHT 4 ~5C
vKERT . UPIERE R 200 0 J L6 JE .10 JA 12 A, YA RE KA T RERKBR TS ERBE 2GRN
o, BIFE 5/15°C \5/25°C (15/25°C (KE/ 0% =12 h/12 h) {R22 A b #EAT R R S 5, R 1d WA 1 3K, +F
SR 30 d

(2) fifs 7% o R BIR: 4 52 1

SARFRENFF ZENEIRMERK 2 N7 A2 AA N REMNFLE 5/15C,5/25C,15/25 C
(/6 = 12h/12h) 3 AR i b 67T A0 8 & S 0, B4R 30 d, T R 1 R 3

(3) RImF Bz
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FAARR T K FR R0 I R B R, A F IR K A3t i FpF 2 BIAE 5/15°C [5/25°C (15/25C
(% 12h/5% 12h) 2218 5544 T 8555 30 d,
1.3 FdRabs 5450

B R R 1K, KT HR R FBE, RS R U KR « ifEiR2ZE (SE) ik, ¥ L #HFE L
B R84 £ IR ZE (SE) ik, BIAR = CHAR WA FEV SRR 2 x 100% 3Kk ; B L1588 Gi = 3Gt/ Dy,
Hr Gr 2 2d ByEA &3, Dt & BB RIS BUEBK , B R B EE R . FH SPSS 12. 0 #R44 %) B 45 85 4i8 17
T EZ o
2 ZR55H
2.1 BN AR EZ S

ST ERALTE , B 5 B0, FFAGIG TE Ao BE SR SE 0 KM oK, B R 8 @6 31 A R AL g R ST A
K/INB RO AL 5 FBOT B 389 S R SRR, S8, R HICA B P9 B e 4 B0 SR 52, /N B BICAT BRLASE A 4 R £

(H#ERE #HEKEE, Rgadik, K (8.27 £0.23) mm,FE(6.65 £0. 18) mm; RELEE, FF,
e, ok, B12(2.64 £0.03) mm,

(2)BERE HHAK(5.60 £0.10) mm,FE(4.73 £0.09) mm; R ELWNETE, B, FEEHE, Bt
%, EH12(2.40 £0.04) mm,

SEHFE 2006 fE4E G F AR AR FREED BN (2.54 £0.04) mg FI(2.02 £0.03) mg, 7 [F]—7r 1
Hb 2007 4FAB 50 FE(3.68 +0.04) mg, BAFTE(2.86 £0.06) mg,
2.2 FhFLEARRNRAR A B R TR

iR TFERCRH T MEBARMFAE5/15C 5/25C 15/25C (K5/)% = 12h/12h) 3 AN [RITE AR J& 9 1 85
RELL , RAMFRAMERMNELARARENLEERE L) ,HRAFHFHBAFMFREHLER(F =
422.434,P =0.000) fAfEE BEES , RAMMERMFIOHE R D EAF. BafhF7£3 NMEZEHT
B & ZRERTE 81% LA L, W & B EEDL, T SR fhF7E R [RINR AR A T M & 3 (F =7.332,P =0.013 <0.05) |
B RIEE(F =7.729,P =0.011) fFfE B2 5, (HEH & 3 518, B R R34/ T 50% , 78 5/15°C (R4 A
WTFUE 2% o

F1 BENMTFEENRFEMFHRENZN
Table 1 Analysis of variance for effects of temperature, types of fruits and their interaction on the percentages of germination of seeds of

Borszczowia aralocaspica

1 2= HJ5 Source of variation H B Df BEEI SS B MS F P

1 ¥ Temperature 2 2044.000 1022. 000 13.140 0.000
FF257 Types of seeds 1 32856. 000 32856. 000 422.434 0.000
TR x FpFI57 Temperature X types of seeds 2 244.000 122.000 1.569 0.236

2.3 REAFTHRIRRRE R ARER BT

T8 AR RO I RE 2R B, SRS FE R RIS R T 8 A R AR, B PRBR A (1B 1), v H
I EL, BEVDRE [ FE K, 78 3 MRALAIT , R T H 8RR (5/15C: F =9.876,P =0.001;5/25C . F =
21.682,P =0.000;15/25°C . F =8.378,P =0.003) B 5, Wik 6 )5, 76 5/15°C 5/25C H1 15/25C 3 4
IR T B 2 R BE RS, MK 12 )G, 16 15/25CTF Ak 719% (K 2) .

B BERUS 1F] O AE R , RPN T RYBT R R1E 3 DAFRIRA A A B m . ATREMREF FHIB X
REAR, 233 7 A W#ERUE 78 5/25°C (F =6.719,P =0.007) T ARIKF T 39% , ML 12 A G, 1E
5/15°C (F =2.656,P =0.096) ,15/25°C (F =1.417,P =0.286) F K8 & RAHIKE T 13% F151% (E 3)
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Fig.1 The final germination percentage and germination index of two seed types of Borszczowia aralocaspica at different thermoperiods

0 Dom  mem NI @12

0 weeks 6 weeks 10 weeks 12 weeks 100 oot H 24H zy:| & 124°A
9 80 L < 0 months 2 months 7 months 12 months
) S 80
£ P
S .
5] - %% S 60k
E 0 2
g 40 % £ s
5 7 / £
&) // / o
ﬁ 20 % % ﬁ 20 -
) / / =
0 %\ NN é S 0 SN |
5/15 5125 15/25 5/15 5125

YR JE# Dark/light temperature (°C) i 5391 Dark/light temperature (°C)

B2 AR T R AL B 5 7 2 B ARl R R B3 R[RIR AR SR T Rl e TR0 S 3 PR 0 R R AR5
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Fig.2 Effect of cold temperature on germination percentages of black of Borszczowia aralocaspica at different thermoperiods

seeds of Borszczowia aralocaspica at different thermoperiods

R Bz REAEAN 2 e 2 PR 0 7 7E A [RIR AL A R BB & % (F =85. 561, P = 0. 000) FIH5 & 45 5L
(F=253.849,P =0.000) (& 4) . RIBF G, REOFTLE 3 MRZEF T WBTRRDHBEN T 72% ,87%
F190% |
3 itig

FhF SRR S | A B R BRI — M EE AN R BRI, BT AR —
HAR B 7= AR AR 2 RO RIS R A SR SE AN 1, 48 (0 1 R T RGP ; R B 5 34 R B 7 AN [R] 4 45 1]
s, XRMBE R R IEH R LR T IR, TR 59 /NI 5T B 528 BE | T S5 3R 58 2k AR 0
1 S RBR AR R I 28 976 108 , AR 3R (Atriplex: micrantha ) [R]—HEHR L AT U4 2 AR 28
R RSFFR T, 538 B3 (Salsola affinis) 4 3 FRRI R ILAF T, OB £ 3K (Salsola brachiata)
TE R — ARk B AT A 4 FORRIZSR A SRESs Al 1 o FbF SRR AT B B TR R s R IR B R R
£ R

AR R T B AR & 1 LS G ZEFERHE Y Salsola volkensii F1 Aellenia autrani™™ HhifiAg 4238 .
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Fig.4 Effect of scarification on germination percentages and germination index of black seeds of Borszczowia aralocaspica at different thermoperiods

SEH R, ST E MRS AR T R R BE I WAATER R ZE R, 48 R 14E 5/15°C \5/25°C \15/25°C3 MR A
B b i R ARG, W A EEER, BISEAE 5/15°C MIRIR A T W R WA 81% ,35 50% R 3d, TR E
FhF7E 3 MR AT B8 K RERBAR, B A RIRIG . Baskin Hl Baskin ZEXT 118 FEh £ YR 7 (R B £
B R R U RETE ) PRIRSE R AW R, LA AR BRARBR AR T 90 b, 24 5 BB 76% P RS
IR T rp YRR A 4 45 0 5% B 3E (Salsola affinis) '™ | B 5% B 3E (Salsola brachiata) '™ | A5 W 3L (Atriplex
micrantha) " fPRBR AP Tt g AR BEAKBR o 3T SCIRIESE , BT B A T tB TIR R A HRIR ™ | & 1%
RZTRR TR, R R B ERE, BARERED, B FEMTT 10 A 3, FEET L RMERITRRIR,
PRI Z FRAL B FT AR IR A B 5 P RE AR YN T BE PR B K8 I I 45 51 o IR A A7 B[] o i) 8 A4 e B
R T R RE ST, IXFIINRTE Atriplex confertifolia A RIE , H T FAERRIAE, TH 24 FEHER
BETBERE™ . LR LB, RIS K AR AEG R B35 IR 3E B Fh 7 BB &, X il B 2B b 74k
TAER B AR FRARBRRZS , R 78 & B218 P RE 2 T Rh B i Ak , 38 78 1 253068 Y , b SR A AL S BORD A B
B R, SRR B AR B BRI D HUARE 1 ) TR E LB %

FEFRIBE AT R P BE R R B BB OR TN FAEATE R T RIBH &, FEAFI SR B P O ARIR )
T3 15 i IX o T B 1) % o T LA v BN R 1, R A T sk R SRR B R T, BT DA S BRI 4 A S
TERETIA RIFETS . M ER F I & MIRBETO R, S BE TR, 7E3E B4R T BB PR i & , SRIES 1 1 K
B H YT E R, FERm T EATE T X . TR R 185 & 3K, Bk 5 i bE T/
TR AZEREE G, REFERIKE A RIRIE TR , FEE R E T R IRIR R P& 45
R ER5 ARATT 3 B E MME PR R BRI, T B ZE R 7 v 30 20 PR BIR A 8 68 8 13 b BB B (R 35—
NREARIFF B, AR T REE R A A ABOR G B R, T LB SRR 0 K 4 , N TR IE I AP I B 25 .

FRBE I A R T R0, IR I B AR B[R] 28 5 300K, 25 (] 40 A B S B AR B ey . R ™I 22
A B SR X I A RO A, FERXME— 2B, B 2RI R 7 A Y L B B AR R T
HYEAERNESE . RTESERFMEA AR ZBEENF T, ¥ KT R FEM T3 &K T
B, 38 DX AR AR IS & BE , A ) T LT e B PR b S S FE AN .
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