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Abstract: [Objective] This paper aims to explore the pollen viability, stigma receptivity, effective

pollination period, and interspecific distant hybridization between the male and hermaphroditic flowers of

s B HA: 2023-10-26 fEEIAHA: 2023-11-27

BEETE: (LAY HESHE R E RRAE TR H (2021 LZGC 023), 1R & Ll RHE % & ol R 8132019 LY 001).

E—1EH: B, EE R MARBEEF. Email: 15615644230@163.com  Hiudik: 271000 1L 445 282 17 28 1L X A5 52 KA 61 Sl R
T K2

EEEE: B4, ML, Zd%. FEUF TR RORB L E R Email: jhli@sdau.edu.cn  #hlik: [7 L.

Z5FRI4iE: http:/j.bjfu.edu.cn; http://journal.bjfu.edu.cn


https://doi.org/10.12171/j.1000-1522.20230292
https://doi.org/10.12171/j.1000-1522.20230292
https://doi.org/10.12171/j.1000-1522.20230292
mailto:15615644230@163.com
mailto:jhli@sdau.edu.cn
http://j.bjfu.edu.cn
http://journal.bjfu.edu.cn

54

R ZR XA AP AERIE /3 Sk TR AN AN 7] J ) PR3 25 2% S WA

Chionanthus retusus and provide a foundation for improving flower color and hybrid breeding of
Chionanthus retusus. [Method] The pollen viability of Chionanthus retusus, Forsythia suspensa and
Syringa oblata was determined by pollen in vitro culture method. The stigma receptivity of hermaphroditic
flowers of Chionanthus retusus was detected by benzidine-hydrogen peroxide method. Using Chionanthus
retusus ‘Xuezaohua’ as the female parent and Forsythia suspensa and Syringa oblata as the male parent,
intergeneric hybridization research was carried out by mento pollen pollination method. After pollination, we
observed the elongation and growth of pollen tubes in two hybrid combinations and two control
combinations using the benzidine blue fluorescence microscopy, as well as examined the characteristics of
the resulting fruits and hybrid embryos. After 70 d of pollination, when the embryo began to solidify, hybrid
seedlings were cultivated. [Result] (1)There was a significant difference in pollen viability between the
male flower and hermaphrodite flower. The pollen viability of the male flower (55.91%) was significantly
higher than that of the hermaphrodite flower (42.94%). (2) The pollen vitality of fresh Forsythia suspensa
pollen vitality was 65.72%, and the pollen viability of Forsythia suspensa stored for 28 d at =20 C was
12.78%. The pollen viability of fresh Syringa oblata pollen vitality was 66.21%, and the pollen viability of
Syringa oblata stored for 15 d at —20 C was 26.35%. (3) The stigma receptivity of Chionanthus retusus
presented in different flower development stages: full flowering stage > initial flowering stage > final
flowering stage > bud stage, and the best pollination time was full flowering stage. (4) Fluorescence
observation of pollen tube elongation after mento pollen pollination revealed that the pollen tubes of both
hybrid combinations were able to extend into the ovule for fertilization. (5) After 37 d of pollination,
embryos began to form in two hybrid combinations, and after 70 d, the solidified embryo structure began to
grow rapidly. After 120 d, the fruit matured. Finally, 121 seeds of the mento pollen pollination in Syringa
oblata hybrid combination and 63 seeds of the mento pollen pollination in Forsythia suspensa hybrid
combination were obtained. (6) After 70 d of pollination, 60 hybrid embryos solidified from each hybrid
combination were selected for sterile seedling cultivation, resulting in 18 hybrid seedlings from the mento
pollen pollination in Syringa oblata hybrid combination and 14 hybrid seedlings from the mento pollen
pollination in Forsythia suspensa hybrid combination. [Conclusion] The pollen viability of male flowers in
the Chionanthus retusus is significantly higher than that of hermaphroditic flowers. Storing the pollen of
Forsythia suspensa and Syringa oblata at —20 “C for an extended period ensures the pollination requirements
for the Chionanthus retusus. The stigma receptivity of Chionanthus retusus is strongest during the full
flowering stage, and pollination using the mento pollen pollination method can effectively ensure the smooth
implementation of distant hybridization and lay the foundation for obtaining new varieties of Chionanthus
retusus with different flower colors.
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Fig. 1 Anatomical map of all male and hermaphrodite flowers of Chionanthus retusus
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Tab. 1 Pollen vitality of hermaphrodite and male flowers stored for different days under varied temperature conditions

TE¥39% 71 Pollen viability/%

I 5 T Kt %5 Room temperature 4<C 20 C
Storage days Ptk S Witk e Pt 4
Hermaphrodite flower ~ All male flowers ~ Hermaphrodite flower ~ All male flowers ~ Hermaphrodite flower ~ All male flowers
0 42.94 £ 3.30b 5591+ 1.03a 42.94 £3.30b 5591 +1.03a 42.94 +3.30d 55.91 +1.03a
3 22.71 +£2.84d 31.04 £ 2.68¢ 31.63 +2.19¢ 41.48 £ 2.69b 37.08 +2.63¢ 50.77 +£2.12b
6 14.24 + 1.83¢ 22.70 + 1.06d 22.12 £ 1.59d 32.22 +1.42¢ 31.72 + 3.18f 46.71 £2.52¢
9 6.67 +0.76f 13.11 £0.93¢ 14.00 +2.77e 22.92 +£2.37d 2549 + 1.42g 40.18 £3.94d
12 0+ 0g 7.03 £ 0.02f 10.49 + 1.48fg 12.87 + 0.98ef 22.19 + 1.00h 35.49 +2.94e
15 0+ 0g 0+0g 0+ Oh 7.51 +1.00g 17.72 + 1.90i 21.93 £ 1.93h
18 0+ 0h 0=+ 0h 10.27 + 1.70j 15.27+0.211

i ARNG F RN E — R B — 5 R BT B SR AEN IS 70 22 R 3 (P < 0.05). Note: different lowercase letters indicate significant
differences at 0.05 level in the vitality of two types of pollen under the same temperature and storage days.



18 b w1 kK % % R

5 46 %

JE R — s i 18] R, A EAE AR R s 70 B3 & T
PETEACRI TG JT o iR, W8 0 d PR PEAE, 4
FEAE 2 ALK G 7150 R 42.94% F1 55.91%, 53 5]
FEN 5 12 dv 15 d JG R 2595 775 4 C %4 T, Ptk
16 A HEAR 2 A0k 4 ek 15 dy 18 d J& 2k 3%
775 M—20 °C 261 T RE95 A BURAF R (3 17, I
18 d 1 MEAE L A BEAE 2 AR R TE AT A
10.27%- 15.27%. VAAZHELCAE R 0 K B 25 28 4k R 5]

=il
Room
temperature

4C

-20 C

(F 2), R, WK 0 d B ALE A K ETEH
B, 2k 9 d FERY B KB LT 9 0] 20), 4 °C %
PRI 15 d J5 A K 0  0CK] 2F), —20 C %%
PRI 18 d AT AT LS 73 A6k B & (& 2D 6
22 EBNT EHEMEMEHNE

R AE L 25 A% 18 30 AN (7] Ja8 8] 2% 52 (9 g R 3k AT
X AL AR G AT DA [ il B2 AN [o] I g B 1] 2% A2
SRR IS ST W, S5 R (R 2D BoR: fEIE M

50 pm)| 50 pm

A~ C. SR R 0+ 3. 9 d A I R 15 0L: D ~F. 4 °C TG 9+ 120 15 d FITEM I & 500 G ~ 1. —20 °C T 12, 15, 18 d FITER &
15l . A—C, pollen germination status after 0, 3, and 9 d of storage at room temperature; D—F, pollen germination status after 9, 12, and 15 d of

storage at 4 °C; G-I, pollen germination after storage at —20 °C for 12, 15, and 18 d.
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Fig.2 Dynamic changes of pollen germination of Male flowers under different storage temperatures
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Tab. 2 Pollen vitality of Forsythia suspensa and Syringa oblata stored for different days under varied temperature conditions

e 1% 77 Pollen viability/%

A7 R A Z % Room temperature 4C =20 C
Storage days a0 TE s T 8 T
Forsythia suspensa Syringa oblata Forsythia suspensa Syringa oblata Forsythia suspensa Syringa oblata
0 65.72 +3.65a 66.21 +2.79a 65.72 +3.65a 66.21 +2.79a 65.72 +3.65a 66.21 +2.79a
3 4230 +2.10b 38.44 +3.03b 58.52 +3.65b 57.68 +3.67b 62.57 +4.12ab 65.33 £5.21ab
6 10.10 + 0.92¢ 9.20 +0.75¢ 45.71 £2.67¢ 40.56 £2.79¢ 55.30 +2.63bc 56.12 + 3.65bc
9 0+0d 0+0d 27.60 + 1.02d 30.50 + 0.65d 46.91 + 1.65cd 40.78 £3.01c
12 12.32 +0.69¢ 15.60 + 1.01e 35.16 + 1.32cde 37.64 +2.13cd
15 9.32+0.75f 8.96 £ 0.12f 27.92 + 1.12de 26.35 + 1.56de
18 0+0g 0+0g 22.60 + 1.63def 20.45 + 1.34ef
21 16.45 + 0.98ef 17.60 + 1.05efg
24 14.30 = 0.91efg 12.02 + 0.85fgh
27 12.78 + 0.74th 10.35 + 0.98ghi

W ANFE/NG FRER R F IR T [F PR IR R 17 R $0E /) 2 5 B3 (P < 0.05) . Note: different lowercase letters indicate significant
differences at 0.05 level in vitality of the same pollen stored for different days at the same temperature.
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23 ‘ERWHLMTRETHS T

F 3 R, CFH AR A Sk T B 1 B AR SR I B
FACHIE T mE BRI S . BARRILy: 165 1
1d. 2 d Sk Bk gk, AR LT 606,
KA MEN 1 L Grid A—/+H) (E 4A ~ B, 3 3); 4
A 1d2ds 3d, HSkBU Ragth, P4 S E
B, FESKTT YR, N 2 R A (A 4C ~
E, % 3): e 1 d. 2d. 3 d, HEkigitaA g, 7ok
S ENERL, HLkTRERE RS, V4%
FBRIe N+ (B 4F ~ 1, & 3); KL 1 d, #E3kAR
B, PR AR AR, TRV Y 1 R GhRad

50 pm

NHE 4K ~ L, & 3). HILAT A0 <5 BAL 1E A
WHROAE KT B de v, TEUEI IR SE S8R, REsidt—
A ARAE IR Z5 W AN [7) Ja8 [) 24 52 1 1 ) o
24 FLAFMMRASEMENHBKETL

5 FIEBR G, 8L 2 FhARASH A A 2 FlAS ]
SR A TER B O, 25 R WK 4 K 5. %
# 6 h &, CK2 feth & RUF i ff &, fek & 5E R
30N 5 D1, & 4. #2815 8 h, HAth 3 MNHER
WHEATTHEMEK(E 5A1 ~Cl, £ 4). %8 16h
J&, 4 FhAS [ A AE R & db S K H A E 3518 B i
KA, BN 35262546 13 %%, 45 % (& 5
A2 ~D2, % 4). K 24 h 5, B EE LMK
(Bl A3 ~ D3), CK2 H 26 418 ¥ & K & M &
12 4 (3 4, ] 5D3); N1 &R, 4 20 NMEME
K 1/4 46K 4, B 6 A3): N2 &R B MK
B8, H 15 ZemEMEKE 18 4 (K 4, B 6 B3);
CKI1 H AWM E KR, A 10 &K =S
1/10 kb (% 4, B 5C3). 72 h G W%, 4 NMHEHH
B B MK B ER, SRR, N 15 .
10 45 5 %M1 20 2 (3K 4, ] 5A4 ~D4), H LA,
4 A, BE R ER ELE 24 h J51F IHHK, T8
LB RERSE RS2 R o« SRR, (K 2 IR ER I AE

50 um

A ~B. =20 C % T 28 d EM LR & 775 C ~ D. =20 C 264 F 09K 28 d I T & LM 7% /1 . A-B, the pollen vitality of Forsythia
suspensa stored at —20 °C for 28 d; C—D, the pollen vitality of Syringa oblata stored at =20 °C for 28 d.

B3 =20 C 2AF T 28 d FES A8 15 d B9 T & RIIERE /)
Fig. 3 Pollen vitality of Forsythia suspensa stored for 28 d and Syringa oblata stored for 15 d at —20 C

£3 ARFERE BRI EHARENTEESS

Tab. 3 Style head colors and acceptability levels of Chionanthus retusus ‘Xuezaohua’ under different flowering periods

THERS FEkgi HESK T B2 THER FEkgi FESL 215
Flowering period Stigma color  Stigma receptivity Flowering period Stigma color ~ Stigma receptivity
Y 4
1d ee ) i g ame o
i Light green Yellow green
Budding stage 4 4
2d &j RE -+ 2d a3, ++
Light green A Yellow green
Full flowering stage
3 g stag e
Id Green * 3d Yellow Ans
4 5
HAEM 2d e ++ 4d /f.‘ﬁ%%@‘ ++
Initial flowering stage Green Light tan
£ e )
3d Green =+ AKAEW] Final flowering stage 1d %1%@, +
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A~B. fLHEM 1.2d:; C~EMATEIA 1.2.3d; FLBTEM 1 ds G~H. B 2 d: T~ T BEAEMI 3. 4 ds K~ L. oKAEHA 1 do #7kda 1 Rn <.
A-B, budding stage 1, 2 d; C—E, initial flowering stage 1, 2, 3 d; F, full flowering stage 1 d; G—H, full flowering stage 2 d; I-J, full flowering stage 3,
4 d; K-L, final flowering period 1 d. Arrows pointing to indicate bubbles.

4 F BRI ARSI Sk T #

Fig. 4 Stigma acceptability of Chionanthus retusus ‘Xuezaohua’at different flowering stages
x4 ZEZARTMMBASEHEMKBR
Tab. 4 Elongation of pollen tubes in hybrid and control combinations

I < TR ETER TRI < IR A AER

Chionanthus retusus x Syringa ~ Chionanthus retusus x Forsythia

SRR
Self pollination (CK1)

HARRE T
In natural state (CK2)

e Al oblata mixed pollen (N1) suspense mixed pollen (N2)
Pollination o LB E RO e OB E RS e m SN BEIENERERS e m EOLBETERE R/
NN et AL B AR BB % el E LAVACRIZ N TE S e E ADACRIZ K6 e R AL E TR BB A
1me, Extended Number of pollen Extended Number of pollen Extended Number of pollen Extended Number of pollen
osition tubes at this osition tubes at this osition tubes at this osition tubes at this
p location/piece p location/piece p location/piece p location/piece
6 n n n 1/16 30
8 1/15 25 1/16 16 1/18 5 1/10 36
10 1/12 30 1/15 20 1/16 12 1/8 40
16 1/8 35 1/10 25 1/12 13 1/6 45
24 1/4 20 1/8 15 1/10 10 12 26
48 12 16 1/4 12 1/4 5 3/4 24
72 1 15 1 10 1 5 1 20

i KRR R R EKE 5SS E M LE . Notes: n, not germinating; the fraction represents the ratio of pollen tube length to pistil
length.

ERCE TN KR 08 CK2 > N1 > N2 >
CKI1, 5 SEBRRIE T N1 AT N2 (1608 1E H {H
K, FEIAMRERIZNE, TER T AR IR AR 4 452
25 ZTHEMIRASTEMIERRIREMFE
R AN REFE G 4T

PR G Xt 2 Bl sS AR 2 Fbont R ZH Ak AT

AL ER, AL RLERIIE . SR AR AL AR S FIE] 6 ~
7. 3 5 on: N1 LR 2 800 Z&/NE, N2 #F
2 000 Z&/NE, CK1 #2873 700 Z5/NE, CK2 #24 300
RN e 4 NEEFAR IS T 5 38 R R LR, A S
FEE(E 6 Al ~DD, MG 7 d HkA8H, R
BEARKAN, 5 100%, (£ 5, K 6 A2 ~D2); #%



5 4 3 K FERUEE J A5 MEAEAE S0 FE Sk AT HRAE AN ()8 1] Rz 5 2 SR 21

Al ~ A4 N1 05 8. 164 24, 72 h INTERY A K AE L: B1 ~ B4 N2 #2835 8. 16, 24, 72 h (FER M AF AL C1 ~ C4. CKI1 #2815 8. 164
24. 72 h IFER E R AFOL; DI ~ D4, CK2 K7 JF 6. 164 24, 72 h INFER E AT DL . pg. FEHIKL; pt. TERE s ou. Bk . A1-A4, pollen tube
elongation at 8, 16, 24, and 72 h after N1 pollination; B1-B4, pollen tube elongation at 8, 16, 24, and 72 h after N2 pollination; C1-C4, pollen tube
elongation at 8, 16, 24, and 72 h after CK1 pollination; D1-D4, pollen tube elongation at 6, 16, 24, and 72 h after CK2 pollination. pg, pollen grains;

pt, pollen tubes; ou, ovules.

K5 2 Mk ss a2 Fo IR & TR R I e

Fig. 5 Elongation of pollen tubes in two hybrid combinations and two control combinations
F5 MMEZEHESMAMNBAGRIHSMLRE

Tab.5 Number and setting rate of fruits in two hybrid combinations and two control groups

28 KEL Pollination days 24§ Parameter N1 N2 CKl CK2
Wz ok $L Total number of fruits 2 800 2500 700 300
7 . .
A I Fruit setting rate/% 100 100 100 100
SRS Rk B Total number of fruits 1732 1368 368 213
14 . .
AL Fruit setting rate/% 61.86 54.72 52.57 71.00
SRk B Total number of fruits 1279 656 192 137
21 . .
AASEE Fruit setting rate/% 45.68 26.24 27.43 45.67
SRS Rk B Total number of fruits 380 228 80 74
30 AASEE Fruit setting rate/% 13.57 9.12 11.43 24.67
SRS Rk B Total number of fruits 259 161 26 30
60 AL LA Fruit setting rate/% 9.25 6.44 3.71 10.00
SRk B Total number of fruits 189 79 22 25
%0 A I Fruit setting rate/% 6.75 3.16 3.14 8.33
SRk B Total number of fruits 121 63 13.37 24.51
120

ApJLZ Fruit setting rate/% 431 2.51 1.91 8.17
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Al ~A6. TG 0. 7+ 141 21, 60 F1 120 d N1 SRszR AR ; B1 ~ B6. 3855 04 7+ 14 21, 60 F1 120 d N2 SRz AAEL; C1 ~ C6. 2 H1 )5 0.
7. 14+ 21, 60 F1 120 d CK1 sz MAFL; D1 ~ D6. 85 0. 7+ 14+ 21, 60 F1 120 d CK2 F 2L RAF{L . A1-A6, phenotypic changes in N1
fruits at 0, 7, 14, 21, 60, and 120 days after pollination; B1-B6, phenotypic changes in N2 fruit at 0, 7, 14, 21, 60, and 120 days after pollination;

C1-C6, phenotypic changes in CK1 fruit at 0, 7, 14, 21, 60, and 120 days after pollination; D1-D6, phenotypic changes in CK2 fruit at 0, 7, 14, 21,
60, and 120 days after pollination.

Bl6 2 Fhesg 2040 2 Bl A& R SER AR IEAR L

Fig. 6 Changes in fruit phenotypic characteristics of two hybrid combinations and two control combinations
37d42d47d 52d 57d 63d 70d 77d

70d 84d 91d 98d 98d 105d 120d

37d42d 52d 57d 63d 70d 77d 84d 91d 98d

AR X

70d 77d 84d 91d 98d 105d 120d

7 NI1CAD. N2(B) 2 AL AL &40 37 d JaMAE4L
Fig. 7 Embryo changes in N1 (A), N2 (B) two hybrid combinations after 37 d of pollination

7 ~60dfERIELHBER, HHBLREER, st ERHK 120d J5 NI N2 IR SE A B H LA (- 6

N

R SR R, Al SR ERSE (& 6 A2 ~ D5, 3£ 5); A6, B6), N1 %] 4 55z 121 ki, 2B R ZE N 4.13%,



%48

RZE UG - PSP AERIE 77+ A Sk TT AR AN 7] i 1] P28 28 2% SE AR

23

N2 ol A AR5 63 bir, AL Z N 2.51%; CK1 T P
P, AL B 1.91%, CK2 AL RFE N 8.17%(F 5.
MEE N1 AT N2 AN A Pl IR 840 R B — 35 1
Bk 37 d A A TFURTERUE, 63 d e 4 28 FlATS 7K
TR, 70 d e R U6 [ Ak HZWT I K, 120 d et
WER B R 7TA ~B).

2.6 BRHAEMEMEIES

Kk 70 d JE I 2 AN A2 AL R BRI IR 5

o, BEAT RO E . 8 6 B N1 2 IR 7E
FERFREPAEREN 50%. L FN 10%, HiN
KRS R A G AR R T2 100%, KHHE T2 40%;
N2 [P IRTE 25 (I RS 7R AR AR RN 75%. TR
N 10%, TEI I/K ff I B (1 (B 92 P AR AR % BT
Z 100%, BT RETFE 30%. MEL 2 MNHEZ R
A KR oL L 8, B R 30 dJE 2% B IR T AR 4
(E 8 A1, B1); 35 d J5 Tk T, FEEBITUGETE & i

Fo6 2MEBEFREDEMEETBR
Tab. 6 Hybrid embryos cultured in two kinds of culture medium

Ft 77 Formula

L R Rt . st .
. 1 . (4 0 . .
Basic training HydTOIYZEfi casein . hybrid embryo & J hybrid seedling
mass concentration/(mg-L™")

NI-1 WPM 0 20 50.0 10 2

NI1-2 WPM 300 40 100.0 40 16

N2-1 WPM 0 20 75.0 10 2

N2-2 WPM 300 40 100.0 30 12

Al ~ A6. FETS K s 2 5 TR B 304 354 40. 50, 60 A1 80 d [

Lo Gl
N1 ZMp iR AR KA BRI AEAR TS DL A7 ~ A8. N1 H G R PR AE YL

Ble Bl ~ B6. fEA MK AR & (5592 B P 304 35, 40, 504 60 F1 80 d ) N2 ZFf IR A KA Bt A AR 1B s BT ~ BS. N2 4145 44 Fh it R At 9|
AL L . A1—-A6, growth and rooting of hybrid embryos of N1 cultured in hydrolytic casein medium for 30, 35, 40, 50, 60, and 80 d; A7-AS,
transplantation and domestication of N1 hybrid seedlings. B1-B6, growth and rooting of hybrid embryos of N2 cultured in hydrolyzed casein
medium for 30, 35, 40, 50, 60 and 80 d; B7—B8, transplantation and domestication of N2 hybrid seedlings.

K8

TP B AT

Fig. 8 Dynamic changes of hybrid embryo rescue bottle seedlings
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(|8 8 A2, B2); 40 d J JT 45 A2 #R (18 8 A3, B3);
50 d JE K B (JE] 8 A4, B4); 60 d 5 4h i A WiA:
K, Kt 3~ 5 )77 (& 8 A5, B5); #5577 80 d J&,
A E K2 4 ~ 6 cm I (& 8 A6, B6), #EATHHE Y
(& 8AT ~ A8, Kl 8 B7 ~ B8), &3k N1 A&
JFPHT 18 K, N2 HE AR FhE 14 Pk 45 KW i
PP L3 A S IR E R € AR B N OR N PR B
R IR S B M e, AR5 7 3RAT 28 P v B I TA]
33 ®

I Sk R A I AR B AR B B T, R AR
K FIAE R KA K G BRI B, WSOk Sk (R 4%
PE, TR AE R AT 452 301, AR S He my AR R, W%
B R R ARG HE R, RGBT
Fhod #2 v B B R S B BK K E (Viburnum
suspensum)FE S T B MEAFFEERITE f5 1 77, RIEEk
L3 (Clematis patens) W] REFRIFFIEEE 9 KPY, KAk
22 (Cymbidium hybridum) )R S 0] 45 14 7] 5 282 3
TeJ5 58 45 K™, R g, <F RAR A kL%
W 1~2d CRARHRE, BIEH 1 ~3 d I FERA]
BV E, (ERETEI 4 d A S TR R R BRI, 1X
5 ] 3k S5 POE 1L 7 M 4 R 1€ (Adonis ramose) H A
FEAE R B TS AT AIESN, 168 13 /7 0t
HALE Pl A2 AL B P AR R, AR K T 7 () R S
(] 5 P o R0 it P 5 A G, I 75 N 4 38 4 POE IR
A N FE R I JIA T RS HOR, 3% (Lysimachia
davurica)P" TEFFTE )G 2 h B AR iEPE . B iE
1B Z B B BB AR, W2 B4 R R R0,
—FRAGOT ek R 77 B8 DR A IR 8] PR K17 ARG,
AN [F) 0 R BE 2% A N AR AT T )T B AR FE AT g
AN[EP, AR (Elaeis guineensis) e 4y 1E—-20 C & &
NI ROEE 1 AR, BB (Phoenix dactylifera) it
A DATE-20 °C BZ2RAF 1 AFE LA BB R T =
i 4 °C\ =20 °C 56T N ORAEAERD 73 5] 18] BLidh A7 A
TG JTIE , 25 RR W IR IFR | ERAT F AE R
77353 i VT (1] ) ZE K T ARG, LA A R [ A
[A], 3§ 122 BR . Wb 3 P47 7 ORI I Rk
fE, 3 AR TG )R B, 20 °C PR A7 ROR B
If o 4E-20 °C 5 T ORAEHERAN T & 1C 8, A 2%
fif iR 7 5 REAR SRR 2 TA) A A 22 e 1) ) R

T8 5 29 A2 $5 K 1) HME 00 2 e i) 2% 228 AN SR A
HAZh SR I R s AR o 1 A B R S, AR TR
B RE R AEAE &N B ek E AN REIE AL, T8
EBIE T b e SR, MR EA R, JFiRIE T4,
FHOCH FE 2R B - 58 8080 T LAAG 2805 RS2 6 I P
T R 5 AN SRR TR & 438, AL Sk AN R IR

TASRANAE s, WTIAE AN 26 ML A BE 28 T A Sk ik
AT, SERCZAECY . R 58 380, SR (Malus
pumila) 5 V9B (Pyrus communis) 72 28 I FEH, I
TEE RS IR —5P. bk (Juglans regia) 1174
AEak R, R R TE RN 5 S AZMRMELE, voR
KBRARTE R RO, W )E (Acer) WIS 2422, FIH
5B ORE TR AR A, RIS T M
TER AL G I AR, KIN T84 v BLiR
I EAE 2 S P 5 SR IR H A (Lilium spp.) BT
GIRALH, 5P ARE M UE SR B A i R R R
Z& (L. ‘yelloween ) 5 FEHE(L. “elite’) Z [ 4258 K I A%
U, IR (Olea europaea) ¥ Ky A [A) i Fh H 46
Ky, AT DASE i A BRI AR F . 3 AEAL B (CK D
A Sk EAERy B R B /D, FEky KR NS, HAR R
FAM A BRRE NHA (CKOMAE Sk FAEH
REEZ, 108 & R MOE e, BARRF R
5P G AL A N1 R N2 (AR R R Sk b IR Y
R Ak BB RN R BR 78 iSRG, B 2 FhRAS
B BOAER W R AR AR B R A R, 1
B S T AESER o EH UG HE DN 2E R4 S AR TR 1)
KA, TR AL A SR AT B )
R ARG, DT 4 8 2 A A [ AR SR R, TR 2%
A, FphE ARG IR E BOR L, F Ak, BT
Ty HELARBRIAC . M1 R 284K B R HE AR 75 ol Al
JAA A R . B ILAREOR R, B AR IR B 5% Bk
N— PG R g F B SRR R AR
HWLF ZEE L) e R U 2 G ) 1)
GIRAZE M R HRCR R A, $R45 7 AL SRR T
EAME LIRS W 2R A8 S AR . B 2 SR [ HVE
(Pistacia vera)5 ¥ JE K (Pistacia chinensis)¥% ¥} J5
100 d A1 120 d, ¥ & 2 FR 4018, Y3845 4471 . Ren
UG K T (Argyranthemum frutescens) -5 L%
(Rhodanthemum gayanum)izE % Z< A8 1) Z< i R R Th 55
TR o BRI A N1 N2 SR Rl 1) e i 47
BAREE TR, BUHT 390 N 30% 40%, 43K 1F N1
FePRTE 18 BRAI N2 Z4Fh s 16 #k. v WL, BIAREIRIE
VIR R 328 25 25 A8 R PRAIE 20 R ) s e 26t 31—
SEMAER, HHECRAR R TR — 2 . AR
FESE 0 5 AR AR, A8 R AR B P AL
2 TR AFAE 22 50 S5 2 TRAT T N SR B ST 1Y) i) i

4 4 I

TR A bR, LA E TR B AR R TR
(55.91%) B & 15 T W MEAE A K0 15 11 (42.94%); <5
FAE BAE Sk T2 1 75 B AR I B s 7520 °C R
FEOZE AN T A5 AR R, T3 I3 A8 IR R 7 7140 i
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N 12.78%~ 26.35%, VIREIRUESIAD B T 25 5015 %t
TER & AT SO MR R I, T 5k Ja 258
HETEN E RS N IRER TS NG « $28 70 d Ja ik
THRE AT, RAEREHEAT M, BeeA T I
JUR PR PR RIS, VT 8 Dy A5 280 20 A, 4 6L R ) I 1)
ARG E A FIE G R 5B A
s % x
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