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Abstract: ROP (Rho-related GTPases from plants) is only one class small G protein in higher plants, which plays an

important role in plant growth,development, stress resistance and defense responses,designed as “molecular switch”. This

paper reviewed the proceedings in biological function of small GTPases gene ROP of plant in recent years. These results

provide a reference for ROP protein functional studies from other plant.
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Wi RAE AR b B , SO ECR S, TR ER B DT R
FoREAES, S E B AR YR B 56 i 75 T L R
ARF A BN (R, R E B A B AR SR AL KT
MR, IRAEN A TR A MES T EE
FHHXAFLTZ RN .

TRZ R ELA J AE W ) b B A ORBIR A, BELAS T X 3
H Wi B iR FIXT B AR R TT 2, AR TR H-
iR R B R R AN . LR LA R T B R
w2, %oF B R A AN SRS B B T BT ST A T R
LASIRE S R 0 R AR Y 2t — L B R IR S5
1 BEWEMFEYMFRE

REEA B A Y Fh T8 TE AR FL A IR ML R B 71,
SR RN SR A T RE R, s B e ek,
AR R BT, NS LR, REHR
FhF B ARG SERR 22 MU A7 BT o5 LL il 2D . SR FP SRS
Wit FrEY =R EZ R B R, BEW (C. turczani-
nowid) F 7T RLEL) 8.5 g 7, HFFER 40%0 , MW Fl 7
B 90% , T rodid i FRECH 12 TR, B
U A 1) R AR B (C. viminea) 1 F F B K
3.71 mm, & 2. 61 mm, )& 1. 83 mm, Tk EH 6.578 g,
JBF/AINFhF 2, BTk &R 15.62%, A FWivLE FE
Ly Py e 3 B A0 o 5 i 0 B M B R, LR AR AR
BB T VR BE A 796 ~ 8261, B T F X 1 s R ALK
15965797 S 3 W kF 3R S 59.99% . =45 MG T F A
20 52 B FP T Y136 BE A 5. 05 %0 , K BE 1 %8 FFp
SEMITEE N 4.95% . HFERE B FHTRERN 29 g
AT R E, ZME,1 B 0.6 cm T 0.4 cm
KA RS, HREFZERF N 0.5~0.8 mm, I H IR
BECY ORIR A SR AL T R EE I R 22 5, T
B, PR 2, BB E. AR FRERFF,
HEAFR TRE AW ES SRR ARKRER.
=R R EM (C. pubescens) WX FELIFRHEY, RIF K
5~6 cm,/NRIRIIIE , K2 5 mm, SR EEARFHE B
N, AR ET S A R TR L X = SRS E AR
B KB R 5~10 cm B = SIS H-H Fh T B3 5
BHERPFFTREZWAK, FEERHHE K
THLBRAWE I ERFHRELE, BESEFTH
R ZFARRAFAR , PR AR A SR Ao sk 107 30 43838 'L ) B 44 B
FHBMA L LER L FhFIREBRM AT
2 IBEHEMFIHLIRE

TEEAG R TP A BT N AR Fh el 2 AR 21 B4R
. THEZFWEZR VER. D ERKESLER
KMEFFRRER, BRIOFFRIFR LB, — M
KT 60%, BRI E 1% ~5%", A" KE
IS E R R R AR B IR L , 76 % BB % R 4R

AT 4 A H R &K%, 25°C/14h,15°C/10h, B
RER O, HReREWHITAEEEN T ERSAETH
AR LR PR 2 RS i HE SRR
INEBGER B, B ATt K 4 RS R B 5 PR AR 22, 4
il TR, B R 2E RARMES , R A B 3 A & %
RN 2. 8% AT . MERF T HMTIRE AR
8%, RUHEFG 25 d B FHIERT . RFR R 3. 2%, &
Y22 VG SRS EA AT U TR AR AL 30 d S R
SR, TR 5. 3800 s 4P T VG K 24 h,130 d
Jo B SE A, TR 1 8490 AT FH 25 Y0 SR K IR F
24 h,130 d JERHESEH B BT R 1 61%0: /0 FH 1% 8
HRFRHIEFY 1 h, 110 d JEREZE B, AR 1. 49%, 1
ARG R ARG, TR F B AR R
SEFRF R F X R, SRR B A R E R
W, PR FFIRIE, AR AEE S, FBEBEHRERSTL
B, At 5 BH B AT A RS B AR i AT VR A &
L, REEAG 2R AR T 31T B0, SR RS E A B A4S
%, HFFRBH R BB . = REEWF 6
R HBARRE Y AR FRERSH T HER
EMX, MR FIEEFF 2 RERR FFRE
BE. RERSEMTFRFRMMEBZRERS, T4
i (C. cordata) Fp-FRCZE BRG Z0d 1 a ZRUKIRY, 7658
2 AHIEE 3 MR FH LN T M (C. fargesiana) Ff
FRBEEMAERFEH R BRI RAES 2 MRS
B &P, Jitendra PV SR I, RIGRMLIX A C. vim-
inea FpFE K EAAX D (B H A7 B & PR
IR RE R TR X ) Fh 7, R R EK
X AR T AT BB B TR R 2
3 IBEHEMFHKE. N EMEME S

Bugala 7 555 & B , 5 MK B8 B4 (C. betulus) [y
P TBRESKER 8% ~10%, B FHHARP,
H—3CEBTHREZRD 5 a. BHHKEHN 10% KRS
HYi @71 3CHMHTHMRAE 14 A BHREE
1. BRNISEHRAREAER 2 a )5, ETHREZ SN E
KEG5HE—3CHM T 2 a WA FH L, IR A R
RFPF B R ZF 3 2R T RO IR IR BT 0 )5 P A TR AR
A (—196°CO At B I R ZF R ARK . X ik, T3
TSRO 5 PR K 341 IR i 7 IR 9 08 B A )
Macdonald™ B 53NNy , ZE K 25 H R E-A SR S04 R 4k 1
At QA RS AR ) , AT LR UR SEH T 46 Fh, 64718 Uk
KASEEF AN, 7 18~21°CZF 8 J&.#£ 0.5~1C
E 8~12 &, IR KRR R . SRIUT R Fp 1
P2 R ARERAESRBIFNEN. PR
WEMT, HEBMREREMEET LT RIF. @
TR 3~4 AN A, FIREFERER . RFF
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WSCER A , T 1 3% o0 T MR, AT 2 BRI 5K, YR 4 B3
B 3 AERRE B fh TE LR 2 O, BEHR
FhET , B R R R4S R R AP SE AR E &, 2K
FEFHEGF—MER, ABRF G AR EHEE, 135
REIK , DAE T & 1 B B o A i S M S 1 . — i E T
S I B B R b, B BROUH RS H- B A 7 DL 323 ~
431 fr/m’ IR EHFTHER 5 0.6~1.3 em R L
S, SRR B R E R 250 R/ m® AERE A S B I,
Fp R 150 ~ 250 hr/m’™, R B Ff T i Bk 3% 1 76
10~11 A, 5#%H# 3 A sl 4 A, #4782
BB EME,EES 0.5 om, i BB S FE FiE
JG 15~25 d R, —M 1 a 4 HE R 25~50 cm(®
4 IBEmEFFHIREE
FFEERRG 5B BT, HAMBSE R —ER e
FIRAESE . REEA B AT A B A RER > 1 , Bk 3
T TEARE A T A SZ B B RIRIR . 2R
MAF MR REE R AR. REE KR
P ZF R AT, /] A RIR (18~25°C) AT 28, IR
FR R AR FRPSMRAL, BEH AL 52707, MRS
B8 FL5A M IRER B, B A RO 38 B4 b7 Fb
JRLER TR B AR 7E — W J5 BV AR, 3% 2 LR HIR i AR
AR R, PR A B Y 5 B AP ol R e o R R b Bz Y
At i) Bl B & ZE R S R BGR T R TR R,
PR AL IR B P T & 2R R BN A T, 38 R U
1~2 4~ A V2R 2~3 A R 2 R4 A AL BETT
T DR 8 B A F PR BIR A 06 201 ) » LY $AJZ FRAL I & 2F
RRTHAARERAE TR, B FEEERR
20 T8 H T DK Y RS B A R AR BIR P 2% 14 SR 7E 20°C 8
BRFEFRER 1IN REE I~SCHAGFETRER
2~3 /N F s FAMREE 7 25,100,500 mg/kg AR ETE 4°C
BEFREAM T4 6,12,18 F, b R FER k4 # A1
FIRZERFE™ . Blomme 5 BEFT B, BRI RS B 7E
20°C F /2 28 d,3~5CJZHH 90~112 d, F FHI R FHR
¥R 0% 7 200C R 2 14 d,5°CF)E 210 d S& 7
20C FEM 30 d,4ACTFEM 120 d, B ZFEHRE K 65%,
Czapracki 257" FAAE 5 7K 32 L Ff F , BRI 568 B4 b 1 7]
DL & 2, H KIS FF R e 4E s K Fh 7
& ZErTIR], SRS Ceapracki 2557 [ BF 55 A8 [ (4 /2
b FE ) i 9 & BRI K IR A S BE S | A KA 8 B
Wit & . AAERLHEMFREHITER, TR
FhFRZFR AARREA LG R E B, G e
HRBERAEBERIRES M TR R, BRNREE4
TR ZFS R, AT U PR & & JTEA BT 1 BRI
WA TR B 1 Sk 42 Ak 40 g 176 M 28 7 348 s & A ML A
5 & BB AT E AR BRI LA TR
R, FRERF IR ABA & 2R % 2 FRAT ] B E
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2T T R, GA; JAA SR, ZR & & 5eRA0E 1
hn, GAs/ABA K L {8 & ¥ 385 hn, 5] # TAA/ABA,
ZR/ ABAFI(GA; +TAA)/ ABA ) LE B3 , I L AR BR B
ZH# K. Pipinis ZPY ST B, C. orientalis F T B R
AR E A FRRIR . 7 SCRIAH TR ER
3MHAB R FMEEFFIRIR, BF P ERRE AR 2
FRZ AT 1~2 /4~ A B2 FREE [a], B 0 4 Al T
FREZHR, RERLHEABENRE TRLHE 2~3 1
A MR R ZER (B2 F Y & 2F R0 W i/ F R A
RIZFULTE 4 A H MR TR R, FENBIRFIRL
TGN AT BRI AL 3, T B W R R AR, SR T LA AR
TR T 1 & BB AP . C caroliniana TE 20 ~
30CTFJEM 60 d,5C R 60 d, LR 1006; 78
4. 5C TR 126 d, kK FH K 58% . C. laxiflora.C.
tschonoskii F C. cordata FFR EG ¥E FIRIRARE .
FEARIRZ AR T 3 Fh RS HA & Al A B Fh 1 R R 8y
REAR R R/ FI B IRGEIR R b Tl R DY,

5 RE

IEEABREY MR E L, BT S HT R E H K
IS E FEEA . = SRR e R E 5 E K
k. BAREERGEEEY 570 0 BRI R E
Wi B AR RN AR 2, KR4 AL 6 b T B A 15 T
EHRE . REEA B AW FF 2 4010 FAL R fde
SERAHT 1l DX, F TR B/ BB SR GE ST R 2, M b
o i L B RS Z TR R L. RER
FYIVER T EHER X IR FK LR FE A EE W
AERFR L, B, A5 N 058 X 2 J8 F 5 I8 i AR
7S AN

T 54 SR A B b BT 9 5 XoF 7K 43R ) Uk
FEESRE . FE MO B R PR 3 Y R A 1Y
FroK B AN IR B > FE A AU R ) R R
2 LR I, 7T 25 I8 S | A F AW 2 E R vk IR
ARENWFI ZRMRBHNE 25K TR B RIE
LRI B RS K&

EE R AT A YL R — R T4
FRAA I T IS R A Qb UK BIR At B o 7 P A B AR
AR AR Ak A DG BE 1 R DR X 38 AT T8 - R BR ) R 2
. A JE NS EA R A P T BB ST N AR T AR
IR B A R 1 A LA AR 43 WL L 7 S R v A5 A
ZEROREE , LI R A9 & AE W 8 K 4 0 el Ak iz
BEE HLAl .

S E 30k
(1] EB, R WA RHE B AL S Y WS R B R AR 3 3
0. AEE AR, 2007, 34(2) : 202-204.
[2] Furlow J J. The genera of Betulaceae in the southeastern United States
[J7. Journal of the Arnold Arboretum,1990,71(1):1-67.

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

F @ & 201322):192~195

- BRI -

[3] Dirr M A. Manual of woody landscape plants: their identification,
ornamental characteristics, culture, propagation,and uses[ M]. Champaign,IL:
Stipes Publishing Co,1990:1007.

(4] JAfEA, 308, 500, 55, RAAE Y FD F 456 FRAE S 3 HE 2 AU AH
KRBT EABFST ,2000,20(4) : 395-401.

[5] ZEWlig, B, #eARRL hEMY KM 21 B, L B2 R
#,1979.

(6] EZM R E A ARG FRAR S TAESN. PEALEYFF
M. Jb 5% B E AR H R, 2001.

(7] B . Wil R EWOBIE b 00 S R i Fh 7 05 & | i gl i 3
B HIFEID]. 1% AR IMHE K%, 2010,

[8] SRIEIE. Bl K4 Y B RS B LT ], WivLAklk ,2010(2) + 35.

[91 F/VR ARk B 5 Bes 5 -4 3 B X1 3% 9 A B 9 (). i Tl B
$%,1990,10(5) :61-64.

[10] ¥BE S, SOMK. Ji 1L be R B0 8 st OR AR 56 [T, Aol BB @ R,
1996(5) :23-25.

[11] ZEEMG , Ar A&, 5 0 a8, 55, L0 I B0 W0 A5 19 A= 4 2 D DR R ik (R
BRG], Mol B2 ,2010,46(7) :69-76.

[12] R+%. BRIz SISEIREE T AL LSRR R AR £
A 4e,1991,1006) : 1-5.

[13] fayBRZE, 3CHeE , F5 /AW, W3 1L X 25 57 3 B A B b 445 S RpAE VR
1], MR FIE,2010,38(3) :145-148.

[14] Metzger F T. Carpinus caroliniana Walt[ A]. In; Burns RM, Honkala
BH, tech. coord. Silvics of North America ( Volume 2), Hardwoods [ M].
Washington,D. C: USDA Forest Service,1990:179-185.

[15] w4k, AR . ERREYE i ma M L], $rsolk R, 1984
(1) :40-41.

[16] #7de , J5 i BB, 22 AR, 5 BH ML A A IS B ARLT . 52 MM HE K
LM A AP ,1983(1) :54-64.

[17] B2, St PHWe s L = St RS B A AR S S R[], A 23R
1992,12(1) :53-60.

[18] B2, 5t PHME SRy L 7= 53 RS LAl R R 45 H A s 84 R 1T ). /4
A 752 5 M) 52 9), 1992, 16(2) : 108-117.

[19] Shibata M, Nakashizuka T. Seed and seedling demography of four
co-occurring C. species in a temperate deciduous forest[J]. Ecology,1995,76;
1099-1108.

[20] BR#0. KE KA R RS EA R F i R MG AR SEKI] &

YA A, 2000, 24(4) :385-390.

[21] Jitendra B,Jeet R. Seed and seedling characteristics of the Himalayan
Hornbeam (C. viminea Wall. ) ,India[J]. Ecol Res,2007(22) :156-159.

[22] Bugala Wed. Grab zwyczajny : Carpinus betulus L[ AJ. In:Nasze Drzewa
Lesne[in Polish:chapter summaries in English]. Monogr. Pop. 9. Kornik, Po-
land: Polish Academy of Sciences,Institute of Dendrology,1993:352.

[23] Chmielarz P. Cryopreservation of dormant orthodox seeds of European
hornbeam (C. betulus) [J]. Seed Science and Technology » 2010, 38 (1) ; 146-
157.

[24] Macdonald B. Practical woody plant propagation for nursery growers
[M]. Portland; Timber Press,1986.

[25] Rudolf P O, Phipps H. Carpinus[ AJ. In: Schopmeyer CS, tech. coord.
Seeds of woody plants in the United States[ CJ. Washington, D. C: USDA
Forest Service, Agric. Handbk,1974 ;266-268.

[26] 4l ). BRUH B ECAT R0 7 IR AR AL 3L K2 S Bk 5 ¥ B X (D], 3 5T - B B
Folk k2, 2012.

[27] Czapracki M, Holubowicz R. Some factors influencing the germination of
the common hornbeam(C. betulus L. )seeds[J]. Bulletin of University of Ag-
ricultural Sciences and Veterinary Medicine Cluj-Napoca. Horticulture, 2010,
67(1) :422-429.

[28] Labeke M C,van Geyter L de. Evolution of the seed characteristics dur-
ing storage and stratification of C. betulus[J]. Verbondsnieuws voor de Bel-
gische Sierteelt,1989,33(13) :629-631.

[29] Bretzloff L V,Pellet N E. Effect of stratification and gibberellic acid on
the germination of Carpinus caroliniana Walt[J]. Hort Science,1979,14(5) :
621-622.

[30] Blomme R,Degeyter L. Problemen bij de kieming vanzaden van Carpi-
nus betulus ( Haagbeuk) [ J]. Verbondsnieuws voor de Belgische Sierteelt,
1977,21(13) :429-432.

[31] Pipinis E, Milios E. Effects of stratification and pre-treatment with
gibberellic acid on seed germination of two C. species[J]. Seed Science and
Technology ,2012,40(1) ;21-31.

[32] Merou T, Takos I. Effect of stratification and scarification treatments on
the germination of oriental hornbeam (C. orientalis) seeds[J]. Seed Science
and Technology ,2012,40(2) : 265-270.

[33] Wajirou S. Germination traits and adaptive regeneration strategies of the

three C. species[J]. Janural For Res,2000(5) ;181-185.

Research Progress on Seeds of Carpinus Plants

QIAN Yan-ping' ,CHENG Long-xia' ,ZHU Zun-ling"?
(1. College of Landscape Architecture, Nanjing Forestry University, Nanjing,Jiangsu 210037; 2. College of Arts and Design, Nanjing Forestry

University, Nanjing, Jiangsu 210037)

Abstract; Carpinus genus,which distributes widely and adapts the environment well, has broad application prospects and

important research value. On the basis of a brief introduction of seeds biological characters and germination experiment,

the research progress on the seed collecting and storage,seed sowing and seed dormancy were summarized;the research

direction of the Carpinus genus in the future was prospected,in order to benefit the future research and application in

landscaping and afforestation.

Key words : Carpinus;seeds biological characteristics; germination test;sowing and seedling raising; dormancy
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