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Study on in vitro culture conditions of pollens from four tree species of Catalpa Scop. including
Catalpa bungei WANG Gai-ping, YANG Hong-ning, NI Guo-guo, PENG Fang-ren” ( College of Forest
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Abstract; Effects of culture time, culture temperature and pH value, sugar and PEG-4000 concentrations
in liquid medium on pollens in vitro culture of two Catalpa bungei C. A. Mey. samples (CB-1 and CB-
2), C. fargesii Bur. f. duclouxii (Dode) Gilmour, C. speciosa ( Warder ex Barney) Engelmann and C.
ovata G. Don were studied using pollen germination rate and pollen tube length as indexes in order to
select the best in vitro culture conditions of pollen. The results show that culture time has a extremely
significant effect on pollen germination rate and pollen tube length of C. bungei. After 6 h of culture, the
pollen germination rate reaches its peak (91.0% ) and the pollen tube length is the longest after 6 =7 h
of culture, indicating that the best culture time is 6 h. The culture temperature, pH value, sugar and
PEG-4000 concentrations in liquid medium exert obvious influence on pollen germination rate and pollen
tube length of the four species. Higher or lower temperature in the range of 19 °C =36 °C has a certain
inhibitory effects on pollen germination, and the best culture temperature for all species is 24 C =28 “C.
The weak acidic environment is favorable for germination and growth of pollens of the four species, and
the suitable pH value of liquid medium ranges from pH 5.0 to pH 5.6. The pollen germination rate and
pollen tube length reach their peaks when the sugar concentration is 15 — 25 g + L', Different
concentrations of PEG-4000 added in the liquid medium restrain germination and growth of pollens in a
short culture time (3 h), but when the culture time is extended to 6 h, addition of 5 =25 g -+ L ™' PEG-
4000 promotes pollen germination, in which the proper concentration of PEG-4000 is 20 g - L™". Tt is
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suggested that in vitro culture conditions of pollens of different species or even different provenances are
not the same, and appropriate adjustments should be done.

Key words: Catalpa bungei C. A. Mey.; tree species of Catalpa Scop.; in vitro culture condition; pollen

germination rate; pollen tube length
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Table 1 Pollen germination rate and pollen tube length of Catalpa
bungei C. A. Mey. in different culture times (X +SD)

B IR} a]/h AERITT AR % AERE B/ pm
Culture time Pollen germination rate Pollen tube length

1 0 0

2 19.6£2.6 30.0+7.1

3 78.5+4.9 139.9 +7.8

4 79.0 5.7 181.2 £2.6

5 81.7+4.9 247.7 £10.0

6 91.0 £4.2 340.7 £9.0

7 90.0+7.1 345.0 £11.2

8 82.5+3.5 304.1 7.2
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Table 2 Effect of different culture temperatures on pollen germination rate of different tree species of Catalpa Scop. (X = SD)"V

FRESH AR B R %

THE/C Pollen germination rate of different samples
Temperature CB -1 CB-2 CF cs co
19 41.5+2.1 31.5+4.2 31.0+3.5 61.0+4.2 46.3 +3.2
24 83.8+3.2 88.0+3.5 86.0+2.8 88.5+3.5 90.8 4.6
28 86.5+2.1 87.5+2.1 88.5+10.6 88.5+2.1 87.5+2.1
32 30.5+4.9 33.5+4.2 17.5 2.1 43.3+4.6 42.3+1.8
36 7.8£3.2 5.3+4.6 12.5 +3.5 14.0 £3.5 7.0+1.4

D CB: WM Catalpa bungei C. A. Mey.; CF; MK C. fargesii Bur. f. duclouxii (Dode) Gilmour; CS: #4H# C. speciosa (Warder ex Barney)

Engelmann; CO. FEW C. ovata G. Don.

3 AERFEEMNHEBEABRMIEHEKENZIM(X£SD)Y

Table 3 Effect of different culture temperatures on pollen tube length of different tree species of Catalpa Scop. (X +SD)V

LR/ C HFESR AL E K/ wm  Pollen tube length of different samples
Temperature CB-1 CB-2 CF cs co
19 272.0 4.9 117.4 2.4 122.5 +3.0 166.8 +2.3 98.9 +3.3
24 340.7 £13.3 177.3 £4.2 172.3 £2.9 233.7 2.8 146.9 £3.4
28 344.6 £5.8 178.8 +2.3 183.9 4.0 237.4 £4.6 138.3 +2.3
32 106.4 3.7 75.2 2.7 97.8£2.2 135.7 3.5 66.1+2.4
36 76.5+3.0 32.0+0.8 86.9 £2.4 65.3£2.2 43.5£3.5

D CB: WHW Catalpa bungei C. A. Mey.; CF; MK C. fargesii Bur. f. duclouxii (Dode) Gilmour; CS; ¥4 M C. speciosa ( Warder ex Barney)

Engelmann; CO: ¥4 C. ovata G. Don.
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Table 4 Effect of different pH values of liquid medium on pollen germination rate of different tree species of Catalpa Scop. (X =SD)"

BHEBIAER I KR/ % Pollen germination rate of different samples
i CB -1 CB-2 CF CS CO
pH5.0 86.5+2.1 88.5+3.5 86.0 +4.2 88.5+4.9 87.5+2.1
pH5.6 86.0+£2.8 87.5+2.1 88.0+2.8 89.5+2.1 88.0+2.8
pH6.5 54.0£4.2 53.0+3.5 44.0 3.5 58.0+4.2 58.0£4.2
pH7.0 36.0 4.2 23.5+4.9 28.5+4.9 37.5£3.5 38.5+4.2
pH 8.0 12.5 +4.2 10.5+2.1 6.8+4.6 14.0 +4.2 4.5+4.2

D CB. Catalpa bungei C. A. Mey.; CF; T C. fargesii Bur. {. duclouxii ( Dode) Gilmour; CS. wWAER C. speciosa ( Warder ex Barney)

Engelmann; CO . FER C. ovata G. Don.
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Table 5 Effect of different pH values of liquid medium on pollen tube length of different tree species of Catalpa Scop. (X +SD)"

FAET AR E KB/ um  Pollen tube length of different samples

pH
CB-1 CB-2 CF CS CO
pH5.0 335.5+4.5 178.3 £6.0 166.8 £5.7 232.5+3.6 143.9£4.0
pHS5.6 342.9£3.4 177.4 £5.2 183.3+9.9 239.9+5.4 144.0 4.4
pH 6.5 216.4 £3.7 105.5£3.6 119.9 £0.8 199.9 £2.9 112.5+2.9
pH7.0 158.1 3.1 79.3+2.8 74.0 £3.7 121.0 £2.7 94.4 £3.5
pH 8.0 95.5+4.6 39.4£2.6 37.4£4.5 53.7+2.5 41.9+2.7

1>CB; Ak Catalpa bungei C. A. Mey.; CF; HEHK C. fargesii Bur. f. duclouxii ( Dode) Gilmour; CS. wAER C. speciosa ( Warder ex Barney)

Engelmann; CO: ¥4 C. ovata G. Don.
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5.0 F15.6 B, 25 B Fhofe 4 45 < B /7 2804 43 501
211.4 f1217.5 pm, HESE/N; Y pHEHK T 5.6
B, B pH (AL R, AR B BB MR, (HAR R B
FRE iR 25 S 40K XY pH (M 6.5 B, AER 45 4 i I
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Table 6 Effect of different concentrations of sugar in liquid medium on pollen germination rate of different tree species of Catalpa Scop. (X *

sD)V

R /- L

AL AR K2R/ %

Pollen germination rate of different samples

Conc. of sugar

CB-1 CB -2 CF CS co

0 5.5+6.4 0 5.5+3.5 7.0+4.9
5 0 9.0x£5.7 9.0+5.7 6.5+2.1 7.5+3.5
10 24.0£3.5 24.8 +£5.3 34.0£4.2 24.0+4.2 14.5 £5.7
15 86.5+3.5 87.5+4.9 88.0+4.2 88.5+4.9 87.5+3.5
20 81.0+3.5 83.0+4.2 82.5+£3.5 85.0+2.8 82.5+2.1
25 81.8+3.9 84.0 +4.2 78.5 3.5 83.5+2.1 81.3+3.9
30 21.0+£3.7 12.5 +3.5 24.5+£5.7 7.0+5.7 17.5 2.1
35 4.5+5.7 8.0x4.2 0 0 5.5+3.5
40 0 8.2+5.2 0 0 0

D CB: WM Catalpa bungei C. A. Mey.; CF: Mk C. fargesii Bur. f. duclouxii (Dode) Gilmour; CS: ¥4 M C. speciosa (Warder ex Barney)

Engelmann; CO . FER C. ovata G. Don.
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Table 7 Effect of different concentrations of sugar in liquid medium on pollen tube length of different tree species of Catalpa Scop. (X *

sD)Y

HERHR S /g - L7

FFERIAER K/ um Pollen tube length of different samples

Conce. of sugar

CB-1 CB-2 CF CS co

34.0+£3.5 41.2 4.3 18.1+3.1 92.9 +3.8 36.1+3.4
5 39.1+£3.1 49.5 4.0 42.0+3.5 136.3 6.4 45.0+2.8
10 62.5+4.2 139.8 +3.1 63.8+7.7 180.9 +5.7 89.5+2.1
15 342.1+6.7 178.2 £16.8 175.1 £10.3 237.1+9.3 143.9+5.6
20 306.6 £6.2 166.9 +6.3 188.2 4.3 211.4 3.7 132.8 £2.4
25 353.7+7.7 159.9 3.5 171.6 8.1 223.6 8.9 112.9 £5.7
30 115.7 £3.4 133.4 £3.5 104.9 +4.4 62.7 4.5 91.1+4.9
35 66.5+3.6 30.8 £2.8 14.8 £3.6 19.9 £3.5 31.8£3.4
40 31.5+4.6 51.9+2.7 13.6 £3.3 9.9+0.1 15.3£3.7

D CB. Catalpa bungei C. A. Mey.; CF; TEHAK C. fargesii Bur. f. duclouxii ( Dode) Gilmour; CS. wWAER C. speciosa ( Warder ex Barney)

Engelmann; CO: FERY C. ovata G. Don.
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R T 25 g - LB, AR B4R R A B 34 ) I
i, TPE 15 ~25 ¢ - L™ WREESE IR, 45 4 Fl (14 46 4
AW I, A5 IR Bk B S E, AN R RE S
AEN K B o v (L JIT X 17 114) o £ T A 38 O S —
A (CB - 2) B4 FITREAR A9 A6 R 54 B e e
(B I B REREIR R 15 ¢ - L™, TIMKAS (CB = 1) 01
TR AE A5 K B e v (06T 107 A9 R 0k 132 i oA 25
M20g-L7",

T3 2553 W4 A 2 B, AN [ A ol ) RS [) M e
JE b B TE) A6 A B R R I AETEMN B 2 R (P <
0.01) , AR BR ] A0 B B AR B 2 25
(P<0.01) {HREMEWEE A 15 .20 F125 g - L' 3
MREFRA R M EREZFARE (P >0.05),
R a5 R R, F T RE 25 s Fh 16 4 2 1A 85 5%
AR IA S SR B Pl R R 15 ~25 g - L1
2.2.4 RARIEFRA BRI R R R E PEG - 4000 %t
b BARHZ N Hra  LERIAREEFREE TS INAS [F] v
J& PEG —4000 Xt 4 MFh 5 4B 8RR S B Al

R ILE 8 fFK 9,

& 8 Al WL, FET I T AR PEG - 4000 1)
WARREFRIE P B IR 3 h,4 DR S D HERYRE S B 48
Wi & R AR T AT PEG - 4000 A%} HE2H | B)
AR B PEG —4000 X555 3 h ALk i & A BH (2
FAMBIVE . 5537 3 h i, X3 B4 Tl A AE K3 1
RHEN 79. 1% ;iAW 5 ~20 g « L' PEG -
4000 Ab HHZH 25 BP0 ALK B 2 AR 28% ~45% 5
24 PEG —4000 W EEIEINZE 25 ¢ - L' LI BRAER
Hb BT AR R W] 2 R EEARETBERRE 22 109% DL T 524
PEG - 4000 58 40 g - LB, & BRI AE R 4 AN
Ko TEASIN T AFWEE PEG - 4000 fWARR; F3rp
BE 3% 6 h, A BRI AEA B R 2 3 h B I i ek
HEZH 25 IR A8 4 i & 22 1438 31 86% LA | -1y
87.6% ;[ 5 ~20 g - L™'PEG — 4000 4b 34 2H 4%
T A6 K8 B &% 22 PEG — 4000 Vi J3F 145 12 2 i U8 5
BN, 24 PEG —4000 ¥ &R 20 ¢ - LB, £ HFp4E
Ky A BRI (IR B R 55 (92% ) 5 T 5 BE PEG -
4000 YR EERYIEIN (25 ~35 g - L") A BRI A8 B
KA T B RS [ Rl A6 3 1 2 R P e o
XFRLAY PEG — 4000 ¥ ANA], PEG — 4000 ¥ & M
20g - LTREEE 25 g - L' FERHASAE R B K RN
92.5% RE 2% 35.5% ; PEG —4000 ¥RBEEM 25 ¢ - L%
B30 g - L7 A (CB —2) FIEE &M (1978 9 1 &
T T70.5% F166.0% FHEZE9.0% 8. 5% ;4
PEG —4000 24 40 g « L™ I}, 2RI Rl 4040 1 e 3 3
HJ0, L5 EFR IES5 ~20 g - L™ HEJLFEIN PEG -
4000 Xof 45 B A8 464 B & SR AE 20 1 (3 h) AT PRI
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Table 8 Effect of different concentrations of PEG-4000 added in liquid medium on pollen germination rate of different tree species of Catalpa

Scop. (X +SD)V
%E/g L Bl D BEESIAE R B A%/ %  Pollen germination rate of different samples
Concentration Culture time CB-1 CB -2 CF cs co

0(CK) 3 78.5£3.5 79.0 0.7 77.0 £3.5 80.0£3.5 81.0+3.5
6 86.0£5.7 87.5+3.5 88.5+4.9 89.0+£4.2 88.0 8.5

5 3 34.8+5.3 28.0+4.2 29.5+3.5 38.5+3.5 37.5+4.9
6 85.5+0.7 89.5+3.5 89.5+6.4 87.5+3.5 88.5+3.5

10 3 37.5+2.1 30.0 £4.2 30.5+3.5 41.0+4.2 39.0+5.7
6 87.5£3.5 91.5+3.5 91.5+2.1 90.5 +3.5 91.5+3.5

15 3 35.5+3.5 28.0+4.2 31.3+4.6 36.0+4.2 35.5+3.5
6 87.5+0.7 90.0+1.4 89.5+3.5 88.0+5.7 88.0+4.2

20 3 40.8 £5.3 30.5+£3.5 31.5+6.4 46.5 +6.4 45.0 £4.2
6 89.0+4.2 93.0+2.8 92.5+3.5 93.0+2.8 92.5+2.1

25 3 7.0+4.2 6.5+3.5 9.0+5.7 9.5+3.5 19.0+9.9
6 71.5+5.0 70.5 2.1 73.8 £5.3 66.0+4.2 35.5+3.5

30 3 5.0x4.2 4.5+3.5 6.0x6.4 5.0x4.2 8.5x2.1
6 54.8 £5.3 9.0+3.5 51.5+4.9 8.5+6.4 11.0+4.2

35 3 4.5+3.5 2.5+3.5 3.5+4.9 4.0+5.7 3.8+2.5
6 5.0+5.7 4.8+3.9 6.5+3.5 6.5+7.1 7.0+4.2

40 3 0 0 0 0 0
6 0 0 0 0 0

D CB: WH# Catalpa bungei C. A. Mey.; CF; JEMk C. fargesii Bur. f. duclouxii (Dode) Gilmour; CS; 4 C. speciosa ( Warder ex Barney)

Engelmann; CO: ¥4 C. ovata G. Don.

VB, Bl 5 5 Bsf () 1) B K, BR o 76 FH A B, A6 8 1
R RS EERE T, AWERHL20g- L7,
TCIRIEFRI A 4T, PEG — 4000 B30 61 16 FH 4k 4 47
FE,JUHAERINT @B (30 ~40 ¢ - L7') PEG -
4000 AT, LA R R A0 I B & R 2
AREHI K .

H1 2% 9 T DL Y, 26 AR RS 75 3 p R IR [ vk
J& PEG - 4000 X1 & £ St A i e 8 KA
BB, K59 6 h J5,7£0 ~20 ¢ - L' ¥ BEVE [
N, PEG —4000 X {2 4 A% F 46 03 4874 B2 04 52 il A
B, Bl PEG — 4000 ¥k BE 938 &7 B K 222 R
Bl AR R R K5 24 PEG — 4000 Vi B 3k 5
25 g« LB RER AR RS 8 B I T R, TG AR
TS A+ K P EE 22 A i d 5 24 PEG — 4000
JEIRF 30 g« L7, BRI (CB —2) FIUE ARk 464
BRI m AT A1, FEAR R 4 KR T B 5 Y
PEG —4000 ¥ 5% 35 ~40 g - L' I, A A4 16
WK B34 0 25 T R I W X AL, 40 ¢ - LT
Ab PR A BRI AERS YR 0, 280 24 h 555
Ji , BRX R A R K 5 6 h Bf 22 R A K
A, FL A 45 e 8 A B2 vl 5 AR ol 1) 26 A9 A5 K R 34

WA Y PEG —4000 ¥JEIK 5 ~20 g « LB, &4
FhEIAERY K B B PEG — 4000 ¥ J& T 155 i 35 1
fin, Hod PEG - 4000 ¥ JE A 20 ¢ - LA, AR
(CB =2) AR (AL K B TR B e K 5 2
PEG WA F] 25 g - L', A (CB - 1) JEARAN
BB IAERY K BB B, 4331k 998.5.528. 7
FIT11.6 wm B (CB —2) BIAER K WG R AR
TRER B AE R A B W i T P 5 Bl PEG — 4000 ¥ &
HEIN(30 ~40 g - L™1) , 25 A4 Bh 48 0 8 < B2 ] Wl
i, % PEG —4000 ¥ 40 g - L™ I AER AT %
TR ERIER 0, 25 LA SRR RS K Rl
SR [A] ) JE K T 35 4G R R AR G 57 3 R i i s
H(15~20 g - L") By PEG - 4000 X AEME L KA
B S AR A R (RS TR AR A 400 15 & i Xof o7 ) e i
PEG - 4000 A —EMER,

T3 2553 B el R F WL, AS[RI R ol i) (49 46 403 17 & %
(Fi#E3 h o6 h) MEFARE(P>0.05) ,HA
[ B Rl A AE A A (3557 6 h il 24 h) 2 71438
FHe E K (P <0.01) , Pd A6 R4 K B X W A4
FrFR ik PEG — 4000 Vi B2 AL H R BURk i [l ik
& PEG —4000 Ab3H 8] 4643 8 & R AL S R 10 22
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Table 9 Effect of different concentrations of PEG-4000 added in liquid medium on pollen tube length of different tree species of Catalpa Scop.

(X+SD)V

%E/g Lo FE 20 H]/h %ﬁ%ﬂ’]ﬁ+ﬂ%{ﬁ§/pm Pollen tube length of different samples
Concentration Culture time CB-1 CB -2 CF cs co
0(CK) 6 344.3 £7.1 178.8 +0.8 183.9+7.9 237.2 +4.9 142.9 £6.2
24 331.7 +£3.4 174.8 £0.7 173.3 1.4 233.5+5.0 137.3 1.1
5 6 295.1+6.4 156.0 +3.4 157.9 £4.2 208.6 +4.0 132.9£3.2
24 362.8 £5.1 195.1 +5.4 198.2 +0.5 254.4 +5.3 187.3 £5.5
10 6 338.4+6.4 182.5 +4.8 183.4 +3.2 242.9 4.6 160.8 +3.7
24 540.9 7.6 204.9 5.5 192.8 +3.3 318.4 4.7 189.8 +4.8
15 6 326.2 7.1 151.3 £3.2 152.5+£3.8 194.9 £2.5 123.9 +2.5
24 585.9 +8.2 192.9 +4.0 199.0 £5.7 472.7 £3.6 445.9 +4.6
20 6 315.2 +4.8 156.3 £3.7 153.3 £3.3 204.1+2.5 130.3 +2.8
24 986.9 +15.5 505.5 +10.8 514.2 +10.8 686.2 +4.3 513.9 +4.3
25 6 328.5+4.1 171.3 £4.2 175.2 4.3 225.1+3.4 92.9+3.4
24 998.5 +12.6 476.0 7.1 528.7 £20.4 711.6 £4.0 138.4 £5.4
30 6 317.7+1.3 74.9 £1.8 167.2 5.8 135.9 0.2 68.8+2.3
24 553.4 8.1 133.4 +3.6 373.7 +2.2 146.0 +4.4 90.9 +4.5
35 6 148.4 +1.2 54.7+0.6 83.8 +4.5 65.2+1.3 31.9£2.3
24 430.7 +£7.0 89.7 £3.3 114.7 £0.7 112.8 £0.9 54.2 £0.6
40 6 0 0 0 0 0
24 0 0 0 0 0

D CB: WH# Catalpa bungei C. A. Mey.; CF; JEMk C. fargesii Bur. f. duclouxii (Dode) Gilmour; CS; 4 C. speciosa ( Warder ex Barney)

Engelmann; CO: ### C. ovata G. Don.

SRR B EKFE(P<0.01), H—HHERE
EMET TR, KRR 3 h e, A A A % R AL IR 1
AU AR AR I i i 25 595 41597 6 h )5, PEG -
4000 MR 0 ~20 g - L4 AC BRI AE MY 0 & R TG
B2 5% (HEANTS PEG —4000 % 25 30 35 Fl
40 g - L7 &R0 BRZE ) 25 5 b 2 S5 IRRWT 7EIR
R FRIER AR INIE & PEG —4000(15 ~20 g - L")
XPHER ) B A5 0 A8 B B B A — I e AR
M.

3 it

SR F SR SRR ST SR Y BAR ) A ) o
FFERIRE Z — BT AR AER A SS AR RIHLEE, B o
T AE R B PR A AR A K BEHEA T O E , T AE B
(i A AR DL -5 AR T REPIRRE () A 551,
ARRFRSE b R T 157 25 A AL SR AR 41 00 S5 1 T
P

AR AT A —RE B 1E IR 6 [8] PN A R 5E i H A
AAG S AR AN TR 28 AR ) A6 3 i 2 P 7 BB T A
], S AL Vi 500 1 50 46 45 SR 8o, U A ( Citrus

maxima ¢ Shatian Yu’ ) fEMI7EREFE 3 h J5 BVg & ; #
T pREEINK  BMF ( Prunus mume Sieb. et Zuce.) 1
By TR RN IR H) 24 h MEA SR 1R LR
H R RCE LR B (CB - 1) 18453 4 SE B 41 KL
i 1 HABM W A (138 B FR I E] R 6 b,

T FETEAR ) 2K i R Tl 2 — A 2O B A
o R A KNS AN 8 PSR RERT,
JRAE O 2R 25 32 RS RE 0 5 1R B8 ok v DU 36 J A6 3 S T
TCEWI &, R W R Y 0 BB AR BRI
WS [ Canarium album ( Lour.) Raeusch. ) £ 45 88 %
(S W L 25 °C ~30 C LR T 10 CHEM A %,
15T 35 CH A& RN 0, A (CB -1 Al CB -
2) Tk B A IR AR AR AR A 1Y) R AR 5
HIT,h 24 C ~28 C iR EAR Tl T It
FER T 1 DL 2%

TEAERY B B ARG TR R vh | 15 3R 5L 0 pH (B M H:
LR o B T L RS ARy BT 5 e B g W TR
Z BT AR RPN W & R A K I R 7 3 b b
A TE MR Y RERE  PEG BT ER LA Bz — o MR Y
5 BERREIRCE I RS T pH E " HERE R
BEFR WP 37 R 1 50 B AR Ry W R 1Y) R ORI,
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R B 10 VR AR S AR A Wi R B G BB AR, A
(Armeniaca vulgaris Lam.) £885 55 PR 55 37 5] 33 B E
PR IE ] 10 g - L', 28 (Prunus salicina Lindl.) 55 5%
ALY 1 A2 B0 B TR I 20 g - LMY 9
FEAAE R 0] & I ) Je A AR VR E 15 ¢ - L7110
RSB FETE 4 AR R R B A5 IR A R
WHEERN15~25g - L7 ART 15 ¢ - LT BF LR B A
RPN ER BN (A5 T 25 g - L' BAER B
R ACKY A R R B 2 T B A
K, IX AT RE S v v B REME 1 RS 7 1 O, kT
5 M) AR AR 2 6 11 K o3P A G

IR pH AR S AR AR Ry 0] A — S RS
VFZ B F I 45 R WoR | 35 B A6 0 2 1A 35 32 Wk 59
Wtk . FAMEAER B IR0 IE B pH E2h pH 6.5
16 B B REAE ( Eriobotrya japonica ( Thunb.) Lindl.) £
By BIRREIRI pH AN 4.0 ~6. 07 s A 25 v | Ak
R ELARK | B 4 IR SRR AR B AR i P R B R
W pH {E} 5.0 ~5.6, SHTIRMT A R ALIT, 1ol 55
FRPE

RO (PEG) & —FE 1Y) T, ForE R 0
PEAE R T Y BARZS  REREAEM 218 K& B A
HERFAER I R B IR R — & YR Y PEG
XD B AR A B AR KA AR EAE T 3 R v T AR AE
Ky A K PEG MR N 20 g - L™ YR K I 24
AR AR S 56 25 SRR I RS IR S IR
IR PEG - 4000 XA AR | 5546 0 S A A
BIARAEA W 2 FAE A A A W R i S R i)
TSI 15 35 I 18] P B S 400 ) A6 3 587 1 e FAE B o
A (ELBE B 3R I ) B SE IR BZ B9 PEG - 4000
(5~25g- L7") moR hxd 4k i & i e g E 0
VR ETY PEG — 4000 {7544 ik 2 410 ] (a4 s A A
WA, L a A BER ML R 1 K S AL R B 1Y
B e AR AR R SR AN 20 ¢ - L' PEG -
4000 I H

A0 AR Ao 22 [e] — A A AN ] b 50 1 4 5y
B RE IR IE B RE FR IR R IR ) pH (B RE
B (PEG - 4000 W< AE N R BA — 2 1922 5+,

I, 0 R A AN (R o AL A 88 A R 2 PRI AR
P b Sl Al P T — 2 AR
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