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Abstract: As a new kind of hybrid offspring, “Fanjing” Rhododendron was studied for its tolerance to low temperature,,
and it was used as a green plant in Ningbo and surrounding cities. We used the excellent strains of “Fanjing” Rhododen-
dron as the material with pot experiment, and the method of artificial cooling to study different low temperatures ( 0,
-3, =6 and =9 °C ), physiological and biochemical effects of growth state and leaf ultrastructure. The results showed
that at the temperature =3 °C and 0 °C, the chlorophyll content decreased slowly and before treatment did not change
significantly at the temperature =9 “C and —6 °C, the chlorophyll content was significantly lower than that before treat-
ment and the control group, different low temperature treatments, photosynthetic rate of leaves decreased, until the end
of the trial when the photosynthetic rate was directly proportional to the temperature. Under =9 “C and =6 “C low tempe-
rature stress, the relative conductivity and malondialdehyde in leaves (Malondialdehyde, MDA) content increased most
rapidly, and catalase ( Cata-lase, CAT ), peroxidase ( Peroxidase, POD ) and superoxide dismutase ( Superoxide
Dismutase, SOD ) activity decreased significantly; at =3 C and 0 °C treatment, the content of MDA increased signifi-
cantly, but soluble protein CAT, POD and SOD activity did not change significantly. Lower temperature had great effect
on the ultrastructure of leaves of Rhododendron, when the temperature was at =3 °C and 0 °C , the cell structure was nor-
mal; under —6 °C treatment, fuzzy starting structure of thylakoid, starch grains and osmiophilic particles become larger
and more; under the =9 °C treatment, the cell membrane began to disintegrate and chloroplast membrane a serious lack
of damage severity, hollowing out, some cells even become empty cells. Comprehensive indicators of changes in the si-
tuation, excellent strains of Rhododendron can tolerate a lower temperature of =6 °C. Therefore, it can be used as a good
candidate material for Rhododendron in Ningbo and surrounding cities.

Key words: low temperature stress, hybrid progeny, physiological characteristics, ultrastructure
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Table 1 ~ Morphological characteristics change of Rhododendron hybrids of excellent
strains “Fanjing” in different low temperature treatments
b3 g PRI Y ZEA T E 55
S BTV ) TR Bl B ks R R
AUNE CAYS reatment  Leaf color Leaf shape Leaf abscission Growth status prehensive
(d) grade
0 CK 30 EH x RYF A
Green Normal Not have Well
T1 30 E® I R4f A
Green Normal Not have Well
T2 30 EW x R4F A
Green Normal Not have Well
T3 ) 1EH & R4 A
Green Normal Not have Well
T4 =30 EH x RYF A
Green Normal Not have Well
3 CK ) EH & R4 A
Green Normal Not have Well
T1 30 EH x R4F A
Green Normal Not have Well
T2 L) 1EH & R4 A
Green Normal Not have Well
T3 Rek DRI EE T & G B
Light green A little of leaf edge wilting Not have Medium
T4 ARSI EZ DG EE B s B
Partial yellowing A little of leaf edge wilting Less Medium
6 CK 30 EH ¥ R4 A
Green Normal Not have Well
T1 LR B 7 RAf A
Green Normal Not have Well
T2 30 E® T R4f A
Green Normal Not have Well
T3 DERIIZ D5 EE B g B
Partial yellowing A little of leaf edge wilting Less Medium
T4 157 P24 AR5 o — & C
Partial yellowing Part of leaf edge wilting Part of Common
9 CK Q) EH ¥ R4 A
Green Normal Not have Well
T1 T30 E® 7 RYf A
Green Normal Not have Well
T2 ek W52 b T B
Light green A little of leaf edge wilting Less Medium
T3 Wiz A5 o — i C
Partial yellowing Part of leaf edge wilting Part of Common
T4 MR AR KA 252 LE4 o D
Partial yellowing Most of leaf edge wilting More Poor

THEAREW 2 B EIHRR 72 9 d B, 735008 CK Y

Stewart,2005) , MDA &

ey I E ) I ST S )

200% ( P<0.01) 1 250% ( P<0. 001) , 5XFREAEAE MM, anEl 5 frs, CK (1) MDA % & KEHiE
A1 AR AN K, T1 BT i MDA 5 i B i 31

AT =2
2.2.3 st“EZ7 AR MDA 4%

% AR A
MDA # & 3N 5 BEE P R4 C (Del Rio &

[B] F A8 Ak W& A 38 KA R B & B e 45 R CK 1)
114.3% , ZHABE (P> 0.05) 163 d i, T2, T3
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Fig. 1 Appearance in the Rhododendron hybrids of excellent strains “Fanjing’

’

after different intensity treatments of low temperature
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Fig. 2 Change of chlorophyll content in the Rhododendron
hybrids of excellent strains “Fanjing” after different intensity

treatments of low temperature
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Fig. 3 Change of photosynthetic rate in the Rhododendron
hybrids of excellent strains “Fanjing” after different

intensity treatments of low temperature
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Fig. 4 Change of relative conductivity in the Rhododendron

hybrids of excellent strains “Fanjing” after different

intensity treatments of low temperature
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Fig. 5 Change of MDA activity in the Rhododendron hybrids
of excellent strains “Fanjing” after different

intensity treatments of low temperature
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Fig. 6 Change of soluble protein content in the Rhododendron
hybrids of excellent strains “Fanjing” after different

intensity treatments of low temperature

3.5

HEHSEEE
Activity of CAT (U-g™")

—e— T4
1.0
0 3 6 9
BhiBETE] Low temperature time (d)
B 7 AFEMGRACHE ARSI R R R Bt

FEHS CAT TEIER) S
Fig. 7 Change of CAT activity in the Rhododendron hybrids
of excellent strains “Fanjing” after different

intensity treatments of low temperature
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Fig. 8 Change of POD activity in the Rhododendron hybrids
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Fig. 9 Change of SOD activity in the Rhododendron hybrids
of excellent strains “Fanjing” after different

intensity treatments of low temperature
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D. T3; E. T4. Chl. MF4A; V. WBIE; S. TERMA; P. BEHRIIURL .
Fig. 10  Ultrastructure of in the Rhododendron hybrids of excellent strains “Fanjing” leaves under
different intensity treatments of low temperature A. CK; B. T1; C. T2; D. T3; E. T4.
Chl. Chloroplast; V. Vacuole; S. Starch body; P. Osmiophilic globules.
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