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larger than that under full sunlight condition and trended to increase significantly with the increase of shading degree and
presented the largest leaf area under three layers of shade nets (8% of light transmission rate). The leaf thickness under
full sunlight conditions was very significantly thicker than that covered with two (17% of light transmission rate) and
three layers of shade nets,but had no significantly difference with that covered with one layer of shade net (46% of light
transmission rate). Chlorophyll content under shading conditions was significantly higher than that in full sunlight
condition in which ratio of chlorophyll a/b was significantly higher than that covered with one layer of shade net and was
very significantly higher than that with two layers of shade nets or with three layer covers. Photosynthetic rate under full
sunlight condition was significantly higher than that with shading conditions. Under the shade conditions, photosynthetic
rate and stomatal conductance was significantly reduced while intercellular CO, concentration increased significantly with
increasing degree of shading. Taking the tested indicators and field observation into account, C. hjelmquistii could be
considered as a heliophile, and had shade-tolerance in a certain degree and could grow normaly in 22. 864 klx of light
intensity and 46%4 of light transmission rate.

Key words: Cotoneaster hjelmquistii ;shading treatment;leaf area;photosynthetic characteristics;chlorophyll content
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Fig.1 The diagram of the collection sites of

experimental material
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Table 1 Test material
F A TBAFHE p 3 frel A 1z P
Variety Morphological characteristics Source Landscape application
ur} N =N s
F IBBIRL 6, ERORB ., TR B & AR RAETE OUHL T BB, AT A2 N

Weigela florida(Bunge) A.DC.

LLE TR
Weigela florida cv. Red Prince
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Gt oy B A AT AL B A A, SR LB R O 2 0 i
(One-way ANOVA ) , 3 XF 2/l 72 B4 F B B A% 22 1
HEAT B E AT

2 GR545%H
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MR R ,45. 95 %0 Z M R B 3 AR Fh Z [l i 41 41
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CRYHBRTHHAKSRE. AT FHETRE, AN
39. 34 %, AL AR IR 2, 38.61%, DY =4 W &K,
38. 2550 ; P UG A S I H K S E R B
HERP<0.05), AT FHRFESHE 2 MM MFHES
R (P>0. 05) ; i P4 22445 AN AL PH 4 4 R 48K & &
TR EWZFRE(P>0.05) 41 F F484F 5 U 4845 a) 22
582 (P<0.05), fERH4R 5 UM MIREK & &
HEBKE R HER B & 2R (P<0.05), 4 EF
Wi SHE 2 AR LEEEER; RPN L
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Table 2 Comparison of free water content and bound water content on the current twigs of three varieties of Weigela florida under low temperature

Hh HAEKER HlkE &R REKER WAK/ H K
Variety Water content/ % Free water content/ % Bound water content/ % Free water/bound water
PUZ4R 4 Weigela florida(Bunge) A.DC 46. 7610. 08b 8.517+0. 16a 38.25+0. 16b 4.49+0. 14b
21 F T4 Weigela florida cv. Red Prince 47.3140. 08a 7.97+0. 18ab 39.34+0. 18a 4.9440. 14ab
834 Weigela florida cv. Variegata 45. 9540. 10¢ 7.331+0.17b 38.6140. 17ab 5.27+0.13a

T BRI RE P S0 AR MR , R JRF B2 R R S B K 3 45 R B 3 (P<<0.05) . T

Note:Data in same column represent mean= SE, different letters mean significant difference (P<C0. 05). The same below.

2.2 fRIRASETT 3 ASHRHT AR A B A A AR KT
FEXSE R LA
MK 3 ATLAE i, 3 A4 AR, dh Rl i KT AR X

58

B AR REAL PRI B R AR T B . T (E B TR TR
R BE T & dh A — € 22 55 B & P2 7 00, B
—10CTRAERHHRAF A1 B A i AR A 7] (G 2L A 2 7 0

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



http://www.fineprint.cn

F @ ¥ 2014007):56~61

w4y« EHREFF -

B KT MxT B HRY S CK 28 #FH2E5 (P<0.05),
HE—10CRIR T, £ M8 7 B KT AT 8l Rk 3]
20. 27%, M 53 4 2 A~ Fh Fp 4350y 27.18%6.28.18%, 7E
—30°CARIR T, DU i KH AHXTB R T 50%,
AL FIZL TR B K MR B R R 4T 0
. E—40CIRIB T MM KT HITB B R R

49. 83%, MH'E 2 A E 8K 60% . XA FRKR
ARFET Bl 8 A B AR 2R 4 2L K A XS H R E AT B
V2SO R BRAL T FARAN HE 2 AN SR E
—30CH—40°CA ], ¥R B EM2E R E—20CH
—30°CAbFR[A], FEIT 4R TG W E M2 73 MM E
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Table 3 Comparison of KT relative leakage rate of the current twigs of three varieties of Weigela florida under low temperature
by K+ 4%} i 2 Relative leakage of Kt /%
Variety 0°C(CK) —10C —20°C —30C —40°C

U B4 Weigela florida(Bunge) A.DC 15. 34+0. 019d

Y1 F FARHF Weigela florida cv. Red Prince 14. 78+0. 016e

834 Weigela florida cv. Variegata 11. 32+0. 025d

28.1840. 027¢
27.18%0.037d

20. 2740. 018cd

35.2740. 022b 54.19=0. 035a 57.9440. 016a

39. 9240. 022¢ 47. 8840. 013b 56.2410. 021a

40. 2840. 036b 47.1840. 063ab 49. 8310. 008a

AR FEFRR TR 4R B E (P<0.05., T,

Note: Different letters in same row mean significant difference (P<C0. 05). The same below.

2.3 ARIEMHET 3 AR 1L & Fh B AR 2% 4 U A X
LSRR

M A FTLLE H, FEAL B BE AR 2% d A X e
FRFFEETL R AL BRI 5 U B0E HR Z A BB
FASR B TH B R BE A BT 2 57 5 0 4% R AR B T 2 # 3
AEFH B AT B T R G CK #4722 53 8 & 1A, BR
—10CLAETHA ML FH 50, 35 CK 2B EZE
5#(P<<0.05), 7E—10°CARIRT , 7B M B3 ) HE X L 22
BRI 25.9706, 10 53 8k 2 A~ & B 43 B K 33.35%6,

316306, #E—20~—30°CARIR T , & i AL 2% AU AR X H
SRERE TR, £ —30°CH, WEHH BT T
506 » T AL -5 FILLE TR AORELXT HL 38 49. 1026,
46.26%6, 1E—40°CIRIR T VU 2= 48 7 i A X L 3 58 Oy
60. 1420, M H'E 2 MW e @il 502, AR
TRALEET Bl 1€ i B 1AL 25 4 2L AR X vl S R A7 22
S VEDHT 3 A Bl A AR X S R TE R AR TR A B
ZIHE B ENES,

F4 KIEBET 3 MBHFERMYEERZBENBESEER
Table 4 Comparison of relative conductivity of the current twigs of three varieties of Weigela florida under low temperature
R FE % § % Relative conductivity/ %
Variety 0°C(CK> —10C —20°C —30°C —40°C
DU 4R 4 Weigela florida(Bunge) A.DC 21.7540. 78e 33.3541.33d 39. 6540. 64c 53.05+1.15b 60. 144-0. 62a
21 F T4 Weigela florida cv. Red Prince 25.56=40. 64e 31. 6341. 28de 40. 61+1. 55¢ 49.10+1. 20b 57.9141. 23a
EH4RH Weigela florida cv. Variegata 23.4340. 56d 25.9740.47d 34.0740. 34c 46. 26+1. 27b 54.3340. 04a

2.4 ARIEET 3 HRAFIE M Fh Logistic [Bl I EEAYAY
M S ATLIE L ME R KT8 R 5 A0 B R
AT Logistic [B])5, R? J2 77 24U & B A9 BE &, B B BUE

FECO, D ZIa] B 8 A, U6 B 5 B2 1 L& BE R 4T, il 5
o DR L0 AR B AR KT X B R
BIA TR R 431 % 0.931,0. 938,0. 781, AH X B, 5
RIS FFEM R 435K 0. 974.0. 986.,0. 986 , Xt 1477

RS {RiBEME T KM 83 s H RMEN B SEHEAERET R AEFHAALBILRENE

Table 5 Regression models of relative of K+ leakage rate and conductivity and
determination of the tissue’s semi-lethal temperature of Weigela florida under the low temperature
K+ AI%H8 H SR e AR o, 5 5 ] S A
o g Regression model of relative leakage of Kt Regression model of conductivity
Al
MRFRE R HRERH R
Variety [a] A A . P ERALEERE Y]] . P BARALEBUURE
Correlation Correlation
Regression model P value LTso of the tissue/°C Regression model P value LTso of the tissue/°C
coefficient coefficient
LRk

y=100/ (1-el-403+0.0461) 0. 931 0. 000 —31.50 y=100/ (1-¢!-109+0.039t) 0.974 0. 000 —28. 44

Weigela florida(Bunge) A.DC

LLE TR

y=100/ (1l 323+0.041t) 0. 938 0. 000 —32.21 y=100/(14-¢!-121+0.0361) 0. 986 0. 000 —31. 14

Weigela florida cv.Red Prince

ik

y=100/ (1 ¢l 566+0. 044t 0. 781 0. 000 —35. 60 y=100/ (1-¢!-465+0.042t) 0. 986 0. 000 —34.88

Weigela florida cv. Variegata
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BT LT, SR8 B T A6 P G 0 A X A
AETFRFHEARRREKES &, REK/ HHK
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Determination of Semilethal Temperature of Three Varieties of Weigela florida Under
Low Temperature Stress and Evaluation on Their Cold Resistance

HAI Xiao-xia,LV Fei, WANG Zhi-gang,NIE Qing-juan,LIU Bing-xiang
(Key Lab of Genetic Resources of Forest and Forest Protection of Hebei Province, College of Forestry, Agricultural University of Hebei,
Baoding , Hebei 071001)

Abstract ; Taking the current twigs which of three varieties of Weigela florida (Weigela florida cv. Red Prince,Weigela
florida cv. Variegata, Weigela florida (Bunge) A.DC) as materials, by artificial freezing method and atomic absorption
spectrometer, the relative K+ leakage and electric conductivity of dormant,the current twigs which of three varieties of
Weigela florida were calculated with different low temperature 0 (CK), —10, —20, — 30, —40°C. Regression models
were established between low temperature (T) and the relative K* leakage and electric conductivity to calculate the
semilethal temperatures (L'T;,) ; and measured the free and bound water and its ratio of the three different varieties of
stem tissue. The results showed that the relative Kt leakage and conductivity of dormant the current twigs gradually
increased with the decreasing temperature under low temperature stress,it showed significant difference compared with
the control (P <C0. 05); the semi-lethal temperatures (LTj ) of three varieties of Weigela florida were calculated
respectively by logistic equation regression analysis of the relative K leakage and eletric conductivity,which of Weigela
florida cv Red Prince, Weigela florida cv. Variegata, Weigela florida (Bunge) A. DC were — 35.60, — 32.21,
—31.50°C and —34. 88,—31. 14,—28. 44°C. The bound water content of three varieties were higher than the free water
under low temperature stress. The order of bound water/free water ratio was Weigela florida cv. Variegata > Weigela
florida cv. Red Prince>Weigela florida (Bunge) A. DC. The comprehensive comparison results showed that the cold
resistance of the three varieties was in the order of Weigela florida cv. Variegata > Weigela florida cv. Red Prince>>
Weigela florida(Bunge) A. DC.

Key words: Weigela florida; relative electric conductivity; relative K™ leakage; free water; bound water; semilethal

temperature(LTs,)
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