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measurement and analysis method. The results showed that plant height of 4-year-old ‘Red Rocket” and ‘Dynamite’,

respectively,9. 2% and 16. 0% were highter than control;ground diameter of 4-year-old ‘Red Rocket’ and ‘Dynamite’,
respectively,15. 3% and 18. 7% were thicker than control;the flower color of ‘Red Rocket’ was bright red(RHS 46B)

and ‘Dynamite’ was scarlet(RHS 46A) ,flower diameter were 4.1 cm and 4. 5 cm,length of inflorescence were 25.1 cm

and 35. 1 cm. The florescence was from the middle of June to november,lasted four months, the flowers density were very

high. Proline content increased first, then decreased under drought, the order of drought tolerance was: ‘Red Rocket” >

‘ Dynamite” >>control, proline content were‘down-up-down’ trend under water-logging stress,the order of water-logging

tolerance was: ‘Dynamite’ > ‘Red Rocket” >>control, leaves in vitro of ‘Red Rocket” had higher proline content under
freezed, the order of cold tolerance was: ‘Red Rocket” > ‘Dynamite’ >>control.

Keywords : Lagerstroemia indica ;introduction;stress resistance; proline
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Table 1 The orthogonal experiment design of
‘Floribunda Roses” pollen germination
K% Factor
HES ek ERYREE  CaCly ¥REE  MgSOy ¥ ZnSOy ¥RHEE

No.of  Concentration Concentration Concentration Concentration Concentration

experiment  of sucrose of boric acid of CaCly of MgSO4 of ZnSOy
/(g+L71) /(mgeL™1) /(mg+L1) /(mg+L~1) /(mg+L~D
1 0 0 0 0 0
2 0 50 50 10 10
3 0 100 100 20 20
4 0 150 150 30 30
5 0 200 200 40 40
6 100 0 50 20 30
7 100 50 100 30 40
8 100 100 150 40 0
9 100 150 200 0 10
10 100 200 0 10 20
11 150 0 100 40 10
12 150 50 150 0 20
13 150 100 200 10 30
14 150 150 0 20 40
15 150 200 50 30 0
16 200 0 150 10 40
17 200 50 200 20 0
18 200 100 0 30 10
19 200 150 50 40 20
20 200 200 100 0 30
21 250 0 200 30 20
22 250 50 0 40 30
23 250 100 50 0 40
24 250 150 100 10 0
25 250 200 150 20 10
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Fig.1 ‘Floribunda Roses’pollen germination by

the orthogonal experiment design
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Table 2 The range analysis of
the L5 (5%) orthogonal experiment design
R HE e/ ME Wokf  H%ER HEEBR
Experiment factor Minimum  Maximum  Range Adjustment
FEREYR BE Concentration of sucrose 3.12 19.28 16.17 14. 46
AR ¥k B Concentration of boric acid 8.23 15. 39 7.15 6. 40
CaCly ¥ Concentration of CaCly 9. 62 14. 77 5.15 4.61
MgSO4 ¥ JE Concentration of MgSOy 11. 36 13.75 2.39 2.14
7nSO4 He & Concentration of ZnSOy 9.12 15.97 6.85 6.12
6 g
F3 Ly(5° ) EXKWHES (BN HER)
Table 3 The variance analysis of the Lgs (5)

orthogonal experiment design (randomized block model)

AR SR A AmE ¥HF O FE PHE
Source of variation Ss df Ms  F value P value
X 41 Block 0.24 2 0.12 <1
REMYR BE Concentration of sucrose 21.27 4 5.32 37.268 4 0.000 1
WAER YK B Concentration of boric acid 4. 38 4 1.09 7.668 8 0.000 1
CaCly ¥ Concentration of CaCly 2. 65 4 0.66 4.643 2 0.003
MgSO4 ¥ Concentration of MgSO; 0. 49 4 0.12 0.859 1 0.495 3
7nSO4 He & Concentration of ZnSOy 4.01 4 1 7.035 0.000 2
#%2% Error 6. 85 48 0.14

B Sum 45.43
ZH I MgSO, ¥ XT 108y B & RS2 A B 25 REPE IR
BE BBRYE B . ZnSO, ¥ B Fl CaCl, ¥ B ) P<<0. 01, B
HEWEHR B B RR MR B . ZnSO, ¥k CaCl, ¥ JEXT A4 B
R 2 . LR e R /NI Ay < R VR B > A
TRk B > ZnSO, ¥ fE > CaCl, ¥k E>MgSO, ¥ E. H
J7 253 A A5 S ) 52 e /N 5 4% 22 A BT A5 1R I 45 2R
IR
2.3 REHNRLZAKFHEHLELE
H % 4 AT A1, 3R A Duncan B Bk 2 #T2E L
B, FEWEVR BE ) B AR A2 K 4200 g/ L) , BER MR BE 1)
Btk 2K 3(100 mg/L),CaCl, ¥k B M Btk =
JKF 2 (50 mg/L), MgSO, ¥k & i) & £ K F =& K F
3(20 mg/L) ,ZnSO, W EMHARKFZIKF 5(40 mg/L),
F4 Ly (5 ) EXEWH S MHMEER
FKEHERBEEIE (SSR #58)

Table 4 Difference significance of the each level of 5 affecting

factors in the L5 (5%) orthogonal experiment design (SSR test)
16Xy 8 % Z Pollen germination rate/ %

KE R TR BE CaClp B MgSOs ¥KEE  ZnSOy W
Level Concentration Concentration ~Concentration Concentration Concentration
of sucrose of boric acid of CaCly of MgSOy of ZnSOq
1 3.12dC 8.23cB 14. 18abA 11. 36aA 11. 45bcBC
2 14. 64bB 11. 72bAB 14. 77aA 12. 05aA 11. 61bcBC
3 11. 16cB 15. 39aA 9. 62cB 13. 75aA 9.12¢C
4 18. 28aA 13. 94abA 11. 85bcAB 12. 02aA 13. 73abAB
5 13. 68bcB 12. 59abA 11. 47bcAB 12. 7aA 15. 97aA

1 [FF) OR [RINE F RIS 8843 AR 3R 22 5 ¢ (8. 35 (P<C0. 05) Rl . 3%
(P<0.0D),
Note: The lowercase letters and capital letters in the same column after the number

stand for significant difference at the level of 5% and at the level of 1%.
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TR A ik B Bt . IR I ok ) BRE R A
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5 Wi RGERE —EMES, METBLES R R
R, REFA VTN K 1) Bos R B 100 g/L,
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FEA A (EA SR F K.
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“EHRAZEIMY R X—UWRE TR 0 R R4
BTHE®RE REHEAFEN 15.39%., MRRAST
X — VR B (B R ) <5 5 TREE — A, PR AR IR R K 4 % 7
YA AR ZR IR v A BGE AR A =R
B K BRI ERVE B D 100 mg/ L, X 5 — LU 57 45 R 5
AR, G0 0 Uk A B ST 4 SRR B Bk R B & A
FRUK B 100 mg/L;HE — S RERE —EMER,
Ay PRI B 9 25 SR 2 B , A 0k R A A ) R R A B
150 mg/ L, A1 BHY RIS GR35 518 R Rt s 37
FE 4 2880 (A SR D 7] BB 2 F R R .

Ca™ Xt F 6 H 27T M 1 B8 M B 37 R PR R B 72
—5E VR B TRk LY &, A 3 vk B U SR B0 s 41 o
YEFRREE . BB FIT“FAEA =7 &K CaCl, ¥
JEH 50 mg/L, TEARE CaF Mg sREES , “FHAF"
WRIRERE WY &, HoB & R N 14. 18%, K F 50 mg/L
CaCl, B &R (BRiE Ca™ WREEAIG N, “F A &7
TERY U & BRI T B, 76 Ca™ MR B 100 mg/L Bk 3]
A, BB CaCl, R I H A58 0 i 4E 35 2 0. 05 1Y)
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Effect of Different Treatments on Pollen Viability of ‘Floribunda Roses’

ZHANG Lilei, LI Guirong,LOU Tengxue ,ZHANG Wenjie, MAO Da
(School of Horticulture and Landscape Architecture, Henan Institute of Science and Technology , Xinxiang, Henan 453003)

Abstract; Taking ¢ Floribunda Roses’ as experimental materials, the influence of five factors on pollen viability by
orthogonal experiment design were discussed,and the five factors were the concentrations of sucrose, boric acid, CaCl, ,
MgSO, and ZnSO, ,so as to find out the best matching, namely, the optimum culture conditions of ¢Floribunda Roses’
pollen germination. The results showed that the concentration of sucrose had the greatest influence on ‘Floribunda
Roses’ pollen germination, the concentrations of boric acid, ZnSO, and CaCl, had greater influence, and that the
concentration of MgSO, had minimal impact. A certain concentrations of sucrose, boric acid and CaCl, for pollen
germination had great role in promoting, but when the factors exceeded a certain concentration, they would have inhibitory
effect. The effect of the concentration of ZnSO, on pollen germination rate was later increased after the firstly decreased
within a certain range. The concentration of MgSO, had little effect on pollen germination. 200 g/L sucrose+100 mg/L
boric acid+50 mg/L CaCl, +20 mg/L MgSO, +40 mg/L ZnSO, was the best in vitro culture medium for‘Floribunda
Roses’pollen germination.

Keywords: ‘Floribunda Roses”’ ;pollen germination;the orthogonal experiment method
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