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Abstract; It is always a problem faced by concerned scientists and ecosystem managers to improve to the vegetation and
restore the degraded ecosystem in the dry valley of the upper Minjiang River in China. Investigation of seed bank and
seedling establishment is the most important work to understand plant natural regeneration, prompt its use in conservation,
restoration and management. In order to address the regeneration capacity and its limitation of two native rose species ( Rosa
hugonis and Rosa soulieane) , the characteristics of seeds, seed banks and seedling banks were investigated along the dry
valley of the upper Minjiang River. 60 soil samples with 15 cm x 15 ¢m x5 c¢m respectively for R. hugonis and R. soulieane
were collected to determine the seed densities. 20 samples with 2 m X2 m under the crown were investigated for seedling
densities. Seed dormancy was identified as germination percentage of 16-week stratified achenes in 5°C refrigerator. Both
rose species produced large quantity of seeds with poor quality. Relatively low seed number ( (627.6 £216.3) hips) and
viability ((32.25 +0.67)% ), but high seed weight ( (13.97 £0.23) mg) and deep seed dormancy were observed in R.
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hugonis compared with R. soulieane. Two rose species showed the similar distribution pattern of soil seed bank in both
upright and horizontal positions. Seeds mainly distributed in the soil surface, and the higher seed density was often observed
near the clump. Both R. hugonis and R. soulieana showed high total seed densities ( (560 +90) and (1955 +£235) seeds/
m’, respectively) , but low viable seed densities ( (26 +4) and (152 18 ) seeds/m’, respectively). Viable seeds of R.
hugonis were distributed deeper in soil than those of R. soulieana. However, much more R. hugonis (65.3% ) seeds were
nibbled compared to R. soulieana (0.5% ) seeds. Additionally, the seedling density of R. hugonis ((4.28 +0.49)
individuals/m’) was slightly lower than that of R. soulieana ( (5.24 +1.28) individuals/m®). Most seedlings were only
between 1 and 5 cm high for both species. The results suggested that both rose seeds are dormant and have persistent soil
seed banks. The distribution and composition of seed banks and seedling banks are closely related to seed characteristics.
Poor regeneration capability is found in both rose plants, and R. hugonis behaves better than R. soulieana. The main
limitation of regeneration might be the seed destroying by rodents for R. hugonis and the high seedling mortality for R.

soulieana.
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SR, B OB A T SR S0 A A 208 R R o R, TR B A LA B M R , 4 A T BT A
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WIS X IBAL FURIT TR 4 Ll Hb (103°30742" ~ 103°43743E, 31°22/11” ~32°19'33"N) , ¥k 1370 ~ 2580
m, KK FHSIE 10 ~ 11C A, KR 490 mm 24, B/ T SER LR, ETHRD . TS
g, 2R A TEE R, A A [F B A % 25 R, BN B A E AAFI N, 73 A 76 ) T DA | 300
~400 m kb, B AR ESE, 36 RE1E20% ~30% , S HIHLBGE 60% ), 75—t BEHOR /A7 BT 5298 A
BT ™ vp R A RR M BB T MR B, T A RSB R FHIE R, REBF R EEMH AR RS, &
R ZBAH AT o IR DL A8 AL AT 4 o
1.2 BRI
1.2.1 FEHbgEfE
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Table 1 Environmental factors of the sampling sites of R. hugonis and R. soulieana in the dry valley of the upper Minjing River

4 X35 4R (m) EAY5 3 i WeRE(®) ]

Point Location Altitude Longitude Latitude Slope gradient Slope aspect

# UL Jingzhoushan 1% H. Maoxian 1847m 103°51'44.8"  31°42'13.6" 43 %W east by south 69°
BetiI Shaotangou 5% E. Maoxian 2189m 103°42'0. 8" 32°0040. 6" 30 Z Wi east by south 25°

1.2.2 FHP85scfR TR TUK SR M 3RS 71

2005 4F- 8 H7EPIFEAHIBEE 5 AR RIS, S AR R R . [N, I Fh 148
AiE, SRERBEHHCR OBt i e AR MEZESR  REG AR T 20 ) o W EISLH =G, BEYLER ik
R 20 KL, GEitERUR L MR T (R HOE R ) & . B 2iAh T AR PR, ZBRAWEI T . BEYLEHR
600 L(6 A~E A, A4 100 kL) B, FRE M TRLE ™ . BEHLIER 600 Kif T (6 ANE A, 4 100 kL)
Frkk R TUUKR, DIFITUR T 120 BL(4 NEE, 81 30 B, THE T UIA TIRH R KR T
FH TTC Yo, W 5t 138 4070
1.2.3 B FIBERE

BEHLEER 20 B AOR R, BUBWEAR R RIE KR BEMTERE . e ROR R AT 0, e T I R
RBJRBE LM 20 RiFh 1o KRR 4 A A 20 KRR, FIERTE JT /N CoR B SRR BCR AT A0 T E
RBFF T ER A B . BEFLIEHR 600 Kb T, V34500 6 4,76 80 CHLAEHLT 48h JR il gk & .
1.2.4 FhIRIR

B T YR SIRE KK ERE EA BB E ST HEM 16 A, # 150 kst (3 MER, 51
50 %L) 7 20°CAH Y (14h) A1 10 “CIRMEE (10h) Fp & 28, R ZFmE D 2 DA THRARN R 2R
1.2.5 F¥E

FF BRI E] D 2006 47 5 A4, e 2005 4 (38 i F 7 JLF- 23R v , T 2006 45 5518 R Ao
TEPINBURE R, 2 BIBEHLIEER 20 A Ak, ERABHRFH3 4> 15em x 15em IR 5 em 14 X FHE K3
AR ABE B HEARERR 0.5.1.0 m A1 1.5 m; JIEFHk i T HSIRECR , H AL B 0 5 B R AR 1.2
m 3 mo RSB M E A L RIE (R Sem) , % BIAAGSRRAF EI LI R o SR M0 20 26 K #9958
S G HINETR LR T R 7R, 2 B1E R /M T JFRM T SEFF T RE AR T S5 FEYLER
300 RLSEHFA T (RS IR 100 KL,3 NER) FEN T RAE (20°C, 12h JRHE, 12 h OB RR) o & 28, K 27 [H]
H2AH XEABHREFT, H TTIC LM ZE M T1E 1.
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1.2.6  4hEEIE
2006 4 6 H A BUS Fh T LA 20 AR REATRE DT A . FEHEA B — M (T3 ) ZEHL 2m x 2m
WIREDT K 4B 7 1 ~5 em( 1) 6 ~10 em( 1) 11 ~20 em (1) 71 21 ~40 em (V)4 A5 BE S o512 5
[F st 00 R 2 3 o D\ PR £ AR , A 77 P FROBE A g B I E AR AR 3 2
L3 BiRmgit ot
PT35I AR T R ZE R AT
IR = Fh TUUKR x TURFEHER;
P8 F1 = Fh T UIKER < B YU 3R x I 115 7 5
FAXF R ZF R = KRR (LR T30 x T UM TR < IR 11)
SR R ¢ R0 40T P o S A R AL 2252, AONVA S BT S b 1 7K Y AR 5 A 1 4l B R AR o
RABGEH A SPSS il EXCEL,
2 IWHER
2.1 FFHHE
WK 2 PR IR TR A S o [ A 45 S B VR TR R TR B MR R E LR
(p<0.05) o BRAFFTREZIM, IR A H A K IIEARER R T B B AISRUL, P70 3 2 DA B o1
FrRE BT RERE. WAEHHRTAE—E KRR, BRSO RIRRR TN E k. B
16 J&J& , B gl IR 7 & 28 R 50 500 0 F1(71.07 £10.93) % .

2 IRITFEAAEEBRNIAEBRNEIEMFRESEFE
Table 2 Hip number, quality and germination percentage of R. hugonis and R. soulineana in the dry valley of the upper Minjiang River.
(Means + S.E.)

RS E YN HRFFH L A PR ; RIFH
FhFiE
FEHb Hip number Seed number Thousand seed Plump seed Seed viability (%) Germination
Plots (Hips/clump) in a hip (No/ hip) mass (g) percentage (% ) cedn l;y ° percentage (% )
n=5 n =20 n=6 n=3 "= n=3
W, R. hugonis 627 £216 15.15+1.49 13.97 £0.23 49.62 +1.03 32.25 £0.67 0
8

NI E3%3% R. soulieana 7832 +4347 27.95 +£1.06 8.50 +0.10 73.83 £3.42 55.38 £2.5 71.07 £10.93

PRGN T 2LE 6, )IE A 7R G Bk ) S A 7 KR SRR 3 B
7, PSR R A K B BB 225 (B B os R 50 BE AR B R R B 3 K TN Ak (p <0.05) , B
PR Bz R Lt B3 R TR AR (p <0..05) , A S 7 12 B 2R L4 U B 2 /N T )IE & Al (p <0.05),
FKERIUAEEHHBE/NTIEERHR(p <0.05),

x3 IRILTFREAAFERM)EBTROFF RS
Table 3 Morphology of R. hugonis and R. soulineana seeds in the dry valley of the upper Minjiang River. (Means + S.E.)

RBEBR G R R FhFaKE

90 R R B R E BRI B FERE

Fri Pericarp thickness Achene length Achene width Pericarp i’ Seed: . Achene water
Plots (mm) (mm) (mm) achene ratio achene ratio content
(%) (%) (%)
W% R hugonis 0.59 +0.03 4.62 +0.11 2.84 +£0.15 83.82 +£7.45 16.18 +4.67 7.98 £0.01
JNIEFEEL R, soulieana 0.43 +£0.01 4.78 £0.10 2.41 +£0.07 78.19 +£6.67 21.81 +5.88 10.00 £1.35

2.2 MRS R

PP A R T KT AR B A R A — BB 1) AR A b, B ARG , oA 74
BRI R TR BE KT (p <0.01) ;e E M b, F T EESMAEIR)Z, ) HH A
BRI T BT & B He B 350 78. 4% F169.2%
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Fig. 1 Dissemination of R. hugonis and R. soulieana seeds in the dry valley of the upper Minjiang River
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BTN ) AR R P A T A B 22 AR, BT ((1669. 0 +344. 8) Hi/m” ) B/ TS # (2036
+9243.2) Ki/m’) o {HELFD TR A A 16 1 AR T (BRI T EE AR/ ) R (5.2 £1.2) h/m” ) s/ F )1
W ((62.4 x11.4)B/m*) , HATH FRAMELIRE, TEE EROHEBRE (K4 .

MRIEF T R T BITE L, 7T ORI 3 28 S8 fh 1 I B R T AT RF 7o SRR G R E
BIEPI R R AR . B R A 770, — 01 (40. 0% ) SME B LS8 i , (B BATE T,
Kby hzse, SRE R E; 750, BRI F 7 ((65.3 £31.6) % ) PSP &, ¢ Bl 2 HURZ B
T HE RS HERER(73.2 £39.6) % s FHE I HF T (1.16% ) FIF2F T (1. 11% ) Br G B ELBIAR /DN
JE AR, SESFELTEYE J1 ORRF BT 5 1 EL K 88. 5% , i T8k ; A 16 ST R (7. 5% ) L3 34k
1, AN R R B A DA R AE T LR, ) [ A e TG VR W)= 5 R AR 7 P, 93
ERAEMRA(0.5%) ,HIFRNM T HERL(3.5%) .

F4 IRITEAAEERNIELERFENSGSEE
Table 4 Distribution and size of soil seed bank of R. hugonis and R. soulieana in the dry valley of the upper Minjiang River
SEHFFIT WEMFE O FRMTFR BNRTFER HRFF REFMF

FEHY Intact seed Nibbled seed  Splitting seed Total seed Effective seed Germinable seed
Plots number number number number number number
(ind./m?) (ind./m?) (ind./m?) (ind. /m?) (ind. /m?) (ind. /m?)
WK )2 Surface layer 345.6 £115.3 958.0 +518.5 4.9+3.4  1308.6£575.9  9.2x3.1 4.6+1.5
R. hugonis +3)2 Soil layer 214.8 +64.6  132.1 +54.1 13.5+7.0 360.4 +113.7 17.2+5.2 5.7+1.7
/it Subtotal 560.4 £90.0 1090.1 +286.3 18.4+5.2  1669.0+344.8 26.4+4.2 10.4£1.6
I % 7k )2 Surface layer 1377.1 £317.5 6.5+6.5 25.8+11.3 1409.1+320.9 119.4+27.5 105.6 +24.4
R. soulieana 132 Soil layer 578.4 £157.3 4.3+2.7 45.0+16.8  627.8 +169.5 32.8+8.9 19.3 +5.2
/it Subtotal 1955.5 £235.3  10.8 +4.6 70.8 £14.2  2036.0+£9243.2 152.2 +18.2  124.9 +14.8
2.4 A ERHE

R 40 1 8 B 2 AN K, R S A B (5. 24 £1.28) /) S K T B ( (4. 28 £0.49)
Br/m®) o AEALBN B ARG T gl BoE B HA R BRI B0 (p <0.01) o JIEFRPR 4 B 4
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TR, X — 77 T B A )1 R A ) e ROV o 725 th2 dl:“]‘l‘g';hk i“ii“L‘;?;fi‘:Z ; “g and R.. soulicana
BE PSR, M T 45555 5 3 50 A R 5 e T G536 10 em T Gyt
HITEFE P B AENT , T B BAERt  ESE M BE BN 3011 20 oo, IV 400521 ~40 om 1 seodling height 1 ~5
NE AR SR AP PR K TR, KA FEBEH/D  om, I seedling height 6 ~ 10 om; 1T seedling height 11 ~20 cm; IV
FINESGHE , XTI T R FEE S FEEBEFETE  seedling height 21 ~40 cm
MR R BANFIR A TR B R
B, X AP AE P T AT BT S AR TR . IRIRFRBE 1025 5 S B0 T HoAh e 26 B AN A% R IR IR, AR BR AR
BERSVR BB, HoA M F R A T2, T A R P R B4 THRE . S EM T
765 CIZF16 FJG , F 7% A R A BUE, F P AL TARBRIRES , R 230 0, 1 AT R S35 AR 776 B R
T AR, X — 7 TN T R - A B A Rh 7R (9 7T R , IRT i i T Hp i & AR E UK
53 7 IR o
3.2 FhFERAMIE R SRR TS

FhF BB R TS M EENA, R MR T R AE LA R R B S i e R . R FEERIK
ARG R R B T R T O IS5 SR, 76 B TR i B R B B S . AT ST b, SR AR )| A A R e
(ERHIH: (0.77 £0.03) 35/ 5 M1(0.34 +0.02) 32/ , KA R T WM A RiZ /I FEREE HEM
HTEE T8, ASBFSE D, BIRD 3 AORD TR 07K 43 M6 R S Il T 385 200 R P B0 A8 U , 22 B s 8 A o
MO, Fh TR, MPELREEAG S AN FTRERMHFRSRE -8 P EEE P
J2 . (BSOS 1A TAERE YRR LR R AR — B 2 5, B HOE H A T R AR 7E IR
J2 T A B AME R TR W X T R S TR TR R BB RS

B FEASHEZEME, QERM T A PR 86 R B RIRAE &%,
Fh T BE B /NI R A T RS AR B A P AT S5 5. AP T B B AAE (D 7508 R B RIAR IR 54 ) F0
PRI T F (B RV 0 3 R S ISR 48 ) WA T R R O ) o R R A A 1 RS A
SRR A . ATHIZ R, BRSO F 77 Bk, (B8 JTRAE, Xk T 4R AR T B
R AR —F AR R TE S . Fh TR R IR 3 T - SR R IR A AT,
WHREREE, RO IAEEIWIEYREZ —, B R X FEoh R T EZENER,
SR F BRI GLR E KR BAEATHIR T, A ER TR R RRERE , W2 B T A T4
BEARF, LRSI, 3 5 HAA W S R B R T I R B S 4 R — B B
J& BT R F L P 23Rk AR 7, ot S HA i — BB ST 5 R — B . B TR R EE R
TERRR , X 7T BE -5 PR AR BB AIE A % . TEIEE, B ACR — R 7 A TRy, Bl 8 HIRh 7488
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Jid s NIEERCRAE 9 H AT 46 i, (SR SR I A SL BB VE , 7P 2R A e 11 A BIB4E2 Ay
EL AR o 4 ) o RO AR 2 B, SR A 1 5 BE K, Fp it e, ELAH 1 RS0 (R s i s 35 s A I, )1
TP T R RF 2 (B, 5 BER/ DN , BRI 18] S (9 38 SR 8> . B 7 B R R 1 e I
2o WA, T AR B i A 2 2 — R A, E R B S T RO ARIR R S 3R 3 5 1 B
FASK o BRI T2 LA i T2 = Hh /N T A ([ 2) 3T R DR D LA 0O 7= B LA B b 1 2
MR TR D RIRAR B R o XTI, A7 A A BBOR, Sh 3t 3 g 7 s R I B> 1
%t T BB R BRI A ISR
3.3 YA

TEABEFE )RR A 2 848 BE R T B i, 1 SRR Hh PR B b 1 R/ 7R BIR 5 B R R AE
BARGEARAFARAFRAE R o 51, IR B 4 ¥ P B /N AU LR 9 < 7 36 T, B S /N S 4 e
i B ELBIARRS UL o5 T RER A (B 2) o SX R PSR Ja RV S, 5 1 2 24 4R AR 4 W FA) A , 7T RE R A
PR BT O BRI B 3R, X S A R R SR A R — BT . BRI AR R R R R 2 R B
TR ES AN i A —5E L], ) AR e e &l ey EL A /), 2R B B3 A 4l v 0 BB IR B0 288 )1 7k
4o X ATAES PIRP A A B, HE AR A RARHIE A AR Bl BRI R . B TG, PRI AR P e 22 57, )
AR S U L R0 ) LR ARG , B SRR, B 3, K MR R Rt K A ) AR K ) R BRI IR 7,
LB DA ] T ) B A SR 3 BE AR s FLR, IR E AR A RARAEAF TR 22 57, B A B AR K, B R g , HLvE
IABRIE AR A K A AN 32 R R , 10 ) | AR AP A AR K, ORISR A O o SER BT
ML A K EZEASHE T, MEAEWE—ERE LWE THERGENORET . Hik, AT RS &
AEHEYI 78S AT BEAE ) AL T EE R
4 #Hit

AWFTEERARI AT S 9% B (BRI P17 BRI A E) R KR, L RIE R e
YEFEE SR B RREY , &4 BB S TR R T AR WA B 25 Ak S T
SEEERR A S Yy T 1 BB ANl B A3 5 )1 R Py S BT SR R A 4 W A T R S

Sy R 3 T ) R B F) 1B AR SRR T SR A AR R, R BRI LA T 1 e « E R ORI, A
TRERBIHCR K P TITHRIRE S B AT B SME R . P T IRIRS 85 % , 4l B i 2 i B PR il
DRI LA B AR X L B e DR T B R R T T R B2 T 1 o
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