F 40 5 5 BoH K FF R aRFFR 2018 45 A
Vol. 40 No. 5 Journal of Southwest University (Natural Science Edition) May. 2018

DOI: 10. 13718/j. cnki. xdzk. 2018. 05. 009

AN HERTHERINEMEREENXRE

R, % B, mEa,
ABE,  RAE, = ok

Lo RER B b 2R AR, KHEE 3003845 2. REERINA: B LRTE HA=BE, K 301700

WE: ATUHERAMERAOR TR, AR FHESAWLERETRBERE, RARLTF RGO %, AR E
EARM,. 2 TAAMANEBERHEROARE, LE. £F R P PHEELEHINLEMN. SR2EAW. UKW AR E
MIERE, AMBERR S, H5~6 B FRPERFEGREEDBERTE, MBE SN A 3~1 Ef 3
B i m EMBE R EmERE. A 1~2 Bwmit. UREXERERK, H#84.33 um; ARAF R, EXESE
B H 60.07 pm; B F EMBERERFEZGREREEDNTHR, 25 H 48. 87 pm F= 48. 57 pm. P F= 35 46 P 42 69
MEMILBRR, AT ERMBELETEOM SOOI DN, RO EFTRBERS, H33 & RARRTRFE RS
%, »AA3 RA30K; HFERBERIRY, A20 k. KAHFEHRFINKRR S, 14~56 4 HREE R
Z, H12~40A BRATR, A5~354; RU R E S BME, Hh4~26 N HE5WHEAN . A AR ERFF
MR FRERE, AREZTR, BREH T EMNE, ERFEXORIE RS,

X B W WE; BIALEM; KEH; £FR

FESES: S663.9 MEARERS: A XEHE: 1673 -9868(2018)05 — 0053 — 06

W4 (Rubus corchorifolius L. LORITEFRMIT HrF 6, B ERARMS . BRSAFEERAIR. &
FERRANAE AL R AN, B A A A K R b D O B R R R R IR A, IR AL R . BERZE W B AN SOD
S5, AR R REBEACHE . BUO A . BRI IR RN AR Ok 2 B R e R W R R
HAAR I R E 5 =AKR” B G TRAE 0 2 RO Rk =2 BRI FE AT 0 73z D R
S 2 1) T 37 75 SR B ORI , AT AR R R e Ji s ). AR 46 140 ok 5 T AR /DS o B B O ARE , R v
ARACFNTY R PN DX B RN AR . Sl A I 3 X R B T SR b AU R X AR A S R A AT B
SRR R, EREERE ME R S BOE RO AE A A 4 [ Y R AT A

Rk R RIT 5 32 R R 4 T 25 A ) 45 1) 55 LT v A R D S 58 X A [R] B AR HEAT T i 79 25 4 B
HYURME . RIAER ZE R RIRSE . Z2R BB, RS SO R . 295 dn B 9 50 3 P 4
EAT R EFHPHORTE R B . AR [A) B Ak dl Bl by, BN EAS R L ) A O A AR R 22 5. R
i it T R BER 5 BRA AT TS TR R A R A ZE AR S5 R R U R Y 2R R O — RS R ST B
RIS I AL, A [a] b B A 25 B B 2 RE 2 240 i B0 8 ORI JE B, 4R RO I — E Y 22

O WRHEWH. 2017-08-31
HeWH . KEHRZETH (16 YFZCNC00750, 12ZCDZNC04800) ;5 KH I K2 A A1HI 5 H (201710061061) 5 K H AR 2 Be BF 5% A 45 iR
I H (2017YKC00D).
TEZ A SR (1991 -, L, WULBgT A, 352 T R AR AN I 204 4 4% 15 1 5
WEEE . e, 2%, .



2 THRFFHOGARBF R http://xbbjb. swu. edu. cn % 40 %

S EAS TR bR S PR R R WARGE. B2, A OGR4 R S PTG R SR WA
A FE X8 A [a] il B8 26 4 25 M S0 A A EAT T LB, PO T BRI A ST R Z R SR R PR T SR
B it ol ) B RO )L P B LA B

1 #R57RZE

SEI SRR N . TR HE 2% (Rubus idaeus ¢ Heritage”) . PLEK (Rubus idaeus ‘Kiowa’) . ¥ I (Rubus
idaeus ‘Shawnee’) . B} B AL (Rubus mesogaeus Focke).

A A G AN AR B ) — AR AR T 2012 48 11 A BoR TR P A g b v, B R R 3 AT, AT
12 Bk, BAKRATIEN 1 mX2 m. XK £, pH=8.5, & 0.2500, LT . AFHE
i A RS A K IS A B — 3. 2015 4F 5 H SR IUCBE AL IR J7 25 BBURA R TG U B 2500 4~5 em b 2K, R
FOVREG R A AR 10 2B, B2 B 2 i8] fr, 78 Leica DM2000 3B T ML %625
BED T 258, BADI R BEPLILEE 3 A HLEF. FH CAD R0 #E 17 40 i A 4l 2L 25 4 K /N1 52 . ] Excel 5
SPPS HEAT B 4k H.

2 HRESMH
2.1 AEEMMEEEYEARESEBHEEER

AN [G] R B SR ZRZE R UL 1L 18 1 R MERAR G ORAR R K AR A SRR AN, AU T R B 3
JZ . AR 0 EE AR AR B, R R R D B AR, KR JE A0 BE B s BILRR A SRR R R A A )R
R, 24 5~6 )=, K24 BEXARIE, MUl B2 RO DR EZM AR, 3~4 7, K
AR B O B R R R R R I, AL 1 ~2 R, TR 2R ZE R AR
JRBOM Z . AR BE RS, LROK PR RSE . BT LL L 4 FhR AR B9 BT D BILRR B o . HORAR RO TR IR L TR HE
2% MU R R

e I EHERE

Bl1 4MHEERGRESEN

2.2 AEEMMEEEYEEEEELR

B2 )2 2 P K502 W RE 20 MR P R AR A 4 SR SR TR Y b K B A B R AR K BE B
FT L AT B2 R AT LI S I WA PO BE 0 O 36 b, F 18D 2 T Jn, 4 B3 1) 25 5 2 R 3 22 5 3 DL
BR=E BRI e K D 84. 33 pmy HUOURIEIR . ZERJRIREE N 60. 07 pmi 77 FARRE MR /R BF 25109 B2 J2 )5
JENTF UL 703 48. 87 pm M1 48. 57 pm. PLERZE BRI L O IR PR 25 25 S SRR B0 1. 74 A, o, Bl
DR Bz J2 J5 8 35 T A 3 AR A Bl s PR S5 e JR TR RE K R T AR R 2K R O R R 5 TR AR R 2X A
P 7 PR B 22 8] 22 5 AN W3



% 5 4 R, F: A ERFEMRINEHERFHHXZ 3

2.3 FRESMHEZHYEESREMLLR 90 a
GhA 3 1 R 3 AT LA . 4 /RS B R 25 1 ) BOF

WA R R LR R R RS s T b

oL R A T~8 SR, AR 2~ = | c

NREU. WA 3~6 2. BAARHSEE ol

W 14~56 45 LUCRTIE, BT AN 31 . R b ot

YR A 5~7 5 3%, B SREH 1~5 M SF 20r

AR, B RAT AT R AR E oy | | |

5~35 4 R EMEE RSB RERAK, A WRIEY YK e EHENE

31, BEREFHPAH 6~8 334, H5 F4H H2 4MMEEEERLR

2~5 N REHM, VR AgA A~T7 2, 59 0M
6], BAARBARFER N 12~40 4> mIr B EAEE R ERD, B 20 ), BRAEFRDAH 4~6 5 F
B, I FEHR I~4 N FEHAN, WRTHEAR 3~5 )2, BIREBFER N 4~26 4. 481 E N
Z BN/ DR R BLER . IS WR AR IR KR 2L . B BR AR AR T R R BT B A A B N 2 B AR O BILIK i
IRFRZE . VPR . R T A AR

®1 AERMHEEEYELEARLEHILE

25 M) TH 4 A 4 2L MR % HLEK W T B 2
YW/ 30 33 31 20
) KRB B T AR A 2 4~7 3~6 4~7 3~5
AR S5 EB 5 5 5/ %) 6~8 7~8 5~7 41~6
A5 A 54 A 2~5 2~7 1~5 1~4
AR A 12~40 14~56 5~35 41~26

B3 4MMEERTIEEEREN

PAERCE SHY AR R IE K S MRE A B IR G AR, W A Z G2 MK 9 RE D BUR . ALY
(P RE B . AU P LR 4R A RO e 2 . RBC A IR Z , AR BTHN S8 Bk 2,
FIREL L AE 4 A b Bl & BILIRR Y T 5 BE ) e
2.4 AEmMMEEEYIEPEEMLR

MIEL 4 T 4 ASASTR] b RO A2 1R U0 T 25 K SE AR AL, DA 1) P9 WD S0 3t 70 D 6 B2 . B J= AP AR
T IR 2% AV 5 R A 2R O TR . 1 R R 28 25 v R B B o 09 LE A bl R o R 20 i 4 R 4B ]
PR/ HEP SR, AR RS AL 2L (] ) RN L (A4 AL UZ 0B H . s G IR H U7 R
B ZE AR RO BE A7 LR s SR SR BEROR S5, 5 AL AL VTR 73 BT, HA B AR b 1) B 4T 4 4
JEHES 2 B 2 . BILCRI YD W Y 25 200 TR . r S B o 1) B B 5O LR e 2 A i IR R 1Y M Ty
FCHEAE RN B, R4S SR ES A TE T . 5 AL VR R W, ) B b B 3 B £ e Al M HE S 52 A A0 4%
YA A 2T A 40 0 DB £ 3 4% U AE FROIR. FE AR BT T . SUIRR VS IR 1 4R AR 2 B . SRR 2R AL DA
GHL. B2, BB WL e SRR BRoK Mt . AN eIl KRR 95 0. 24 SRCHE ) A8 11 £ K
PEZE R 7 R A, G, BLRR AN TS U BT 1 ik



4 THRFFHOGARBF R http://xbbjb. swu. edu. cn

% 40 A

W 20141
-

-

s

g ¥ Sty

gt LT
B

4 AThREEEYEEN



% 5 4 R, F: AAMMBERFEMILEHERTHG X Z 5

3 it it
3.1 MEZRUEREEESHEENER

o T 3 W) 25 1 P 2 0 T AV 0 0 6 A TR RIS U2 o AT R AR e A 1 P K 40 J L ) 158 i
S S R 2 R A T AR R 2D AR v, 4 R R 4 B 2 40 MR B JSE S 90 DO 2 LK
PR, RO R 2% . FUIHLRK 25 0T ELR K RE ).
3.2 MEZHYELERTSENSREENER

TR AE MR K 53 6 PF T M0 2 . BT LI /K 40 10 B 7 R B3 L O BT 5220027 5 A ) 25 K IR
W SR £ FE O R BV KA 1 IS A S SR A e, T . 25 P S A RO fE
o be R G R AR. BRI R I, 4 A RERE R 2500 S AT EON K BI/NIUF LK IR 2L . TP IR L R AR
6B LKA T 2 1 A I 30 5 A R 2 7K 43 A 4 0 A 5 13
3.3 MEZHUETERAESRHEENER

BRI 2K A7 K A TSR, R R BEAT B TR T R BT R i g e L KR 9 0
8 IR W AR TR A T 3 S B . AR I U0 ST T B A A L o HE R ey,
P DAL Tl 2 0 0 O I L PN K MO AR LY BT KA R I AE K 4 R DL A 0
R85 T

4 #&

ARWFFEIEE LGS T 4 A Gl PR A2 2R DD B R SC AR AL, LU T YN R Z S5 KRR 4R
AR LSS M S5 25 R A5 R SR e AT R WD . 4 AW R b T S SR ) S AR OO LRGP BT
TR AE | WEIRAR AL

S % 3k

(1] BAIEE, Ewese, 2K, 9 AR RERR RS 5Bl 35 A 007 LI, Bidr AR R, 2015¢6) ¢ 57—59.

(2] @& i, BRAA, e, & W EZaetmavsd g (1] && Tl RHE, 2015, 36(4): 376—381.

(3] TG, SRR P A 1R R g SRR FF T A R A i 6 5L K% 4k (D], PG VR K%, 2008: 12—13.

(4] SBACAN. i DA BB, 35 #2 v 6 DL IR o317 [0, v Bl 22 SCH . 2016, 32(11) ¢ 187—188.

(5] S, FEMEA, s R0, S5, 11 A4 FE SR Fh e 10 HE 22 19 51 Mok 56 [T, o B 7 10, 2010, 39(1) . 79—81.

(6] Brigdlg, BRIEMH, BRES, % HFEMFIBESH SR RN [T B Ll F4=, 2001(4): 14—16.

(7] s, AR 3 A6 oh Bl 22 g ) 4540 Lo 8 S HLH M i (D). AR E R, 2014(8) ¢ 302,

(8] FESHFE. shibhin TAEBkAI AR | A b MBS pF 5T (D] K. REER P, 2013 11—14.

o] % #, ® 2, & 4, % SIHXKENSIFREDE [(T]. hER @R, 2008, 24(10): 344—346.

(100 B&  FH. BRAEFR ., JA  BH, %, =nFSORTE GRS RRIE 590 RO R [T, Sz, 2012, 20(4) . 686—691.

(11 B &, KR, 7 5. AFESET 30 P 248 Y 25 09 L 3R R4 05t [T, Wi L0l 3 R 2% 2= 4 CA R B4 D
2007, 30(4); 440—446,

[12] KBk, WA R EM IR (D] K& MR K, 2011, 7—0.

(13] R&Tr, HILE, MiJkte, 55, 3 558 UM XA M4 8 AR 1 R A AR (Rt s2 i [T, PR 4, 2012, 32(D) .
124—130.



6 THRFFHOGARBF R http://xbbjb. swu. edu. cn % 40 %

The Relationship Between Stem Anatomical Structure and

Drought Resistance in 4 Varieties of Raspberry

ZHANG Ban-ban', LIU Ting's YANG Jing-hui',
LIU Yan-jun', WU Chun-xia', LI Bing?

1. College of Horticulture and Landscape s Tianjin Agricultural University s Tianjin 300384 s China ;

2. College of Business Administration, Tianjin Tianshi University , Tianjin 301700, China

Abstract: In order to provide a basis for the selection and popularization of drought resistant raspberry va-
rieties, the cork, cortex, vascular bundle, column and other anatomical structures of the stem in four
raspberry varieties differing in drought resistance (Kiowa, Heritage, Shawnee and Focke) were studied
and compared with the hand-sliced method. The results showed that of the four varieties studied Kiowa had
the thickest cell wall of the cork layers in the stem, with about 5—6 cell layers, the cell wall of Shawnee
and Heritage was thinner, with 3 or 4 layers, and Focke had the thinnest cell wall in the cork, with only 1
— 2 layers. In the cortex thickness of the stem, Kiowa was the thickest (84. 33 pm), followed by Shawnee
(60.07 pm), Focke (48.87 pm) and Heritage (48. 57 pm). The pith of Kiowa and Shawnee in the stele
was larger than that of Focke. Kiowa had the greatest number of vascular bundles (33), followed in order
by Shawnee (31), Heritage (30) and Focke (20). Kiowa, Heritage, Shawnee and Focke had 14 to 56, 12
to 40, 5 to 35 and 4 to 26 ducts in their xylem, respectively. In conclusion, the drought resistance of the
four raspberry varieties was in the order of Kiowa, Shawnee, Focke, Heritage.

Key words: raspberry (Rubus corchorifolius 1. {.); anatomical structure; drought resistance; vascular

bundle
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