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Research on Medium Screening for in Vitro Germination and Storage Conditions

of 4 Ilex Species

GUO Juan',QIU Shuai' ,LIU Hua-hong' , WEI Jian-fen' ,CHEN Xu-ping' , CHEN Lin-jing' ,LU Shan*"
(1. Hangzhou Landscaping Incorporated , Hangzhou,Zhejiang 310020 ,China;
2. Building Engineering College . Zhejiang Sci-Tech University s Hangzhou,Zhejiang 310018 ,China)

Abstract; Pollens of 4 [lex species were used as materials to screen out suitable media for in vitro culture.
An orthogonal design was adopted to optimize the culture media and to examine the influences of the com-
ponents (such as sucrose,boric acid,and CaCl,) on the germination and the growth of pollen tubes. Impacts
of two storage temperatures,i. e. ,4Cand —20°C on the growth vigor of the pollens were investigated. The
results showed that 1) the optimum sucrose concentration for culturing I. buergeri,I. integra,and I. lati-
folia was 10% ,and 5% for I. dabieshanensis. The optimum boric acid concentration for I. buergeri and
I. integra was 0.002% ,and 0. 006% for I. dabieshanensis and I. lati folia. CaCl, may promote pollen ger-
mination rate and tube growth of I. latifolia,while inhibit the other 3 species. 2) Under the temperatures

of 4°Cand —20°C ,pollen germination rates of all 4 species increased in the early days then decreased. Pollen
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germination rates of I. buergeri and I. dabieshanensis were higher under —20°C than 4°C. Pollen germina-
tion rates of I.integra and I. lati folia were higher under 4°C than —20°Cin the early days,but in the later
days,reduced more slowly than that under 4°C. 3) The growth of pollen tube length of 4 Ilex species all in-
creased and then decreased with time,in which the increase and decrease for I. buergeri were significant un-
der 4°C. Under —20°C , the pollen tube length almost kept consistent during 56-day storage,and the length
had no significant difference. For the other three species, they all showed the same trends under two tem-
peratures:the tube growth increased in the early days then decreased, while the rate of decrease under
—20°C was slower than under 4°C. 4) There was a positive correlation between the germination rate and
pollen tube length among 4 Ilex species. In conclusion, there were significant difference among the pollen
viabilities of different species of Ilex; 4°C was suitable for short storage of Ilex pollen ,while —20°C was
better for long storage; according to florescence and viabilities of different Ilex species, I. buergeri and

I. integra were suitable for male parent in cross breeding, I. lati folia and I. dabieshanensis were suitable

for femal parents in cross breeding.

Key words: I/ex pollen; storage condition; pollen viability; germination rate; pollen tube length
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Table 1 Collection pollen from 4 Ilex species

SR A ]

(ES R

ST (Ilea buergeri)
G (Ilex integra)

K1 &7 (Ilex dabieshanensis)
K235 (Ilex lati folia)

LM AE ) 3-13
B LU 3-22
LR K] 4-4
HUM F 4-17
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0%.5%.10% . 15%. 20%) . H;BO; (0. 000% .
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Table 2 Effects of different factor levels on pollen germination

rate and pollen tube length of I. buergeri

HE  WE/% TR KR/ % MR E/D
HE B 0 2.424+0.47a 2.12+0. 23a
5 6.54+0.99bc 4.49+0. 41bc
10 7.88+2. d44c 5.1340.57cd
15 4.2440. 65ab 4.24+0.41b
20 2.55+0. 32a 5.43+0. 46d
g 0. 000 1.340. 24a 1.5740. 2a
0.002 8.77+2. 3¢ 5.12+0. 55¢
0. 004 4.77+1.01b 5.89-0. 49¢
0.006 4.61+0.83b 4.86+0. 31c
0.008 4.18+0.52b 3.58+0.21b
CaCl, 0. 000 9.08+2.36b 5.17+0. 75¢
0. 005 3.274+0. 48a 3.940. 39ab
0.010 4.17+0.67a 3.55+0. 35a
0.015 2.57+0.31a 4.16+0. 36ab
0. 020 4,.5441.05a 4,2340. 41ab
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Table 3 Germination rate and pollen tube length of Ilex buergeri in orthogonal design experiment

Ab 3 4 HEHE/ %% H;BO3/ % CaCly/ % W%/ % W EKE/D
1 0(1) 0.000(1) 0.000(1) 0.0+0. 0a 0.040.0a
2 0L 0.002(2) 0.005(2) 5.0£0. 7{ghi 2.4740.43cd
3 0l 0.004(3) 0.010(3) 3.03+0. 21cdef 2.5940. 21cd
4 0l 0.006(4) 0.015(4) 1.0740. 15abc 3.03+0. 06de
) 0(1) 0.008(5) 0.020(5) 3.0740. 46cdef 2.497+0.39cd
6 5(2) 0.000(1) 0.010(3) 2.4740. 26bcde 1.4440.22b
7 5(2) 0.002(2) 0.015(4) 3.2740. 53cdef 3.140.51de
8 5(2) 0.004(3) 0.020(5) 12.03+1. 151 7.3740. 44j
9 5(2) 0.006(4) 0.000(1) 9.32+0. 96k 4. 2540, 62fg
10 5(2) 0.008(5) 0.005(2) 5.77+0. 73ghij 5.06+0. 33h
11 10(3) 0.000(1) 0.020(5) 0.6+0. lab 1.9440. 08hc
12 10(3) 0.002(2) 0.000(1) 25.32+4.44m 9.984+0. 521
13 10(3) 0.004(3) 0.005(2) 2.23%+0. 21bced 3.69+0. 42ef
14 10(3) 0.006(4) 0.010(3) 6.83+0. 45ij 6.18+0. 76i
15 10(3) 0.008(5) 0.015(4) 4.4140. 36efgh 4.372+0.311fg
16 15(4) 0.000(1) 0.005(2) 1.4740. 15abc 1.4940. 18b
17 15(4) 0.002(2) 0.010(3) 7.25+1.76j 4.7440. 5gh
18 15(4) 0.004(3) 0.015(4) 2.1340. 31bed 7.337+1.28;
19 15(4) 0.006(4) 0.020(5) 3.98+0. 34defg 3.17=£0. 4de
20 15(4) 0.008(5) 0.000(1) 6. 37+ 1. 37hij 4,040, 53fg
21 20(5) 0.000(1) 0.015(4) 2.03740. 21labed 2.9740. 38d
22 20(5) 0.002(2) 0.020(5) 3.08+0. 64cdef 5.32%+0.31h
23 20(5) 0.004(3) 0.000(1) 4. 41+1. l4defgh 8.46+1.03k
24 20(5) 0.006(4) 0.005(2) 1. 8740. 35abced 6.81+0. 62ig
25 20(5) 0.008(5) 0.010(3) 1.3540. 06abc 2.797+0.27d
x4 IMESENREERENHIE
Table 4 Selection of the optimal medium of 3 Ilex species
W R%/ % R ERKE/D
b 3 4 5
B &30 ot & A NIE S, LG K& &
8 3.96+0.53a 2.48+0.65b 7.82+0.67bc 3.86+1.54a 12.43+2.67c 9.02+1.84b
9 3.09+0. 65a 5.39+0. 04c 10.841.47d 3.18+0. 88a 2.03%£0. 14a 13.94=+1. 31c¢
12 14.57+0.61d 1.3540. 26a 3.96+0. 69a 9.61+1.88¢c 1.8240. 28a 9.73+2.31b
14 7.97+0.57¢ 5.47+1.01c 6.940.74b 5.77+£2.19b 14.39+2.55¢ 9.62+2.07b
17 3.44+0. 88a 1.2740. 06a 3.7940. 3a 16.96+2.19d 5.75+3.58b 9.59+2.09b
20 5.240.18b 2.47+0.57b 9.18+1. 54cd 3.21+0.79% 5.88+6.18b 6.35+1.02a




122 P b b2 B 2 41 334

2.3 AEAEBEGHNLEEEMERT AT

2.3.1 ARAERFMHEFLFLHDALEG Y A
H L TA A7, SR b 7E 4°CR—20° C I 451 T
AT AR R B K 2 B I () 0 3G 0 2 Bk SE R S TR
(4 35 R[] 35 R I ] 7E 2 RO 60 2% 8 T 0 46 8 W
RETNFEZER A —20CHRRMEE 4°CR, b E B
(]38 A6 B 0 R T B AR 4C 218, MK la
AR TE 2 B AT S A AT AE R T 2 L A6 K 0
KA EBEAR L 2~ 14 d WY A) B Rk A A /N IR
BER B I8 14~ 28 d 460 B & R 3 T Horp
TE—20°C T 28 d B B & 23k B i K (H
72.74% . B E R T AC KM RS TR, 180 d £ K
B R RRE R 14. 23% 48 AC &M F BB i & R HE
S L TEL I 42 d AR R B & Rk B dR R 56. 88,
B J5 T R 180 d B KR % 4. 0704, R WM A4 7
BIEATE—20°CE&M NI, HE 1b Al , 44
ALY FE 2 Fh U8 2% 10 T 2 4 5 0 i) R A= — 3
AR B & R K ACKME T RE® T —20C . 78
B 7~28 d WIE B &R IR N 4°C KT
R T —20°C & EN K 35~180 d Wifa] 2 Ff
KR AR EZER .49 dBRINACEMTIE
R 7 d W R A B iR KM 21,66 %0, 7 —20°C &%
PFF LI 14 d BFHR 80 e R fH 15. 24 % i J5 3T
BERa$h .56 d FEM B & AR E 40T 45 R R
ACHEARELGLAHAREBT ., hE 1c 1l
L R 2T A6 Ry 0 K AR 2 BRIV A% 1F T IR 7
~42 d WA RN B8 LI, A°C S T IV 7~
42 d W AL B R B W m T —20C &4 T
ALY B K 2 IV 42 d B & SR 385K 3 e, 4°C
AR A6 K B & %O 14, 66 %0, — 20°C 4 M4
T 10.23% Bl JE 4°C Z AT I 16 8 B & 3R
R RE.56 dFE % 3.53%,180 d G J1h 0, —20°C 4
PRI 56 () A6 A 05 ) T B AL 5212, 180 d AE AT A —
SEWE T W RN 2. 3020, 45 KWL ACHE A R
AR IR AE . — 20°C T 38 A 45 K I ) ) 46
Wi AR AE . L d Al g, KO A& T B 2
PP 8% 25 1R L0736 2 d Ao R R 44 3k B B s L 4°C
SR A6 0 B & % 10, 019, —20°C 414
TP B A B B 2R R 10, 95 %, Bl S K R TG 1
R RS 7 d I TR E 520 LT L B K L
AT AL R IE J) T B BRI, 2 B0 SR A R A K
W KR T 25

2.3.2 FRAEBLHELFEDE LKA R
B & 2A AL, A b AE AC R —20°C I & 1 T
A4 AT AE R A5 A R it 2 0 P [ 398 a0 S 2 B R e
WIEW.ACHEMETERERERRMERES T

—20°C H —20°C A5 1F T Fifi 35 I 5] 59 i 46 by A8 < B2
WS AC S . 8] 2a AR R AR AE B
TE 4°C A AF TR IR0~ 42 3] ) 464 45 1< B S 1 s

50
40
30
20
10

T 1 1%

2 7 14 21 28 35 42 49 56 180
e i I )/ d

-10 =

80 r
70
60
50
40
30
20 F
10
0 1 1 1 i 1 1 i 1

2 7 14 21 28 35 42 49 56 180

I g B 1) /d

A6 i 2 1%

20

e B R 1%
>

27 14 21 28 35 42 49 56 180
e 58 I 1R/ d

ek iE % 2%

2 7 14 21 28 35 42 49 56 180
T 5 1)/ d

TEH 21 %

L 02 7 14 21 28 35 42 49
It 5% 1 1R]/d
TE A FR 4 R TFIER IR AL 4°C R —20°C 2 RIS AR T
MARFI; I a~ d 40 RN A 2% AH  RIEL&HF MK
P& TR W] & RAE 4CHM—20°CI A& FAsf, LN
BUEMGXN MEESR R LR EER RZWEFRE.
E1 2fEEdd4mESHERBEERNTN
Fig. 1 Effect of 2 storage temperatures on pollen germination rate

of 4 Ilex species
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Fig. 2 Effect of 2 storage temperatures on pollen tube

growth of 4 Ilex species
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Fig. 3 Correlation coefficient of pollen germination rate and tube length of 4 species of Ilex under 2 storage temperatures
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