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A study on pollen germination and viability in different varieties of Carya illinoensis
ZHU Xuechen, WANG Gaiping” , PENG Fangren, LYU Xin
(College of Forestry, Nanjing Forestry University, Nanjing 210037, China)

Abstract; In order to analyze effects of different culture conditions on pollen vitality , influences of culture time, culture
temperature, pH value of culture medium, sugar, boric acid and PEG-4000 concentration on pollen germination were
studied by in vitro culture of four different Carya illinoensis cultivars.The results showed that culture time had extremely
significant effect on the pollen germination and the pollen length of C. illinoensis. The suitable culture time was 24 h. The
culture temperature , pH value, sugar boric acid and PEG-4000 concentrations in liquid medium had obvious influence on
pollen viability of the four varieties.The optimum culture temperature for all varieties was 25-30 “C. The weak acidic en-
vironment was favorable for germination and growth of pollens, and the suitable pH value of liquid medium was 5.6.The
pollen germination rate and pollen tube length reached their peaks when the sugar concentration was 20% —25%, the
concentration of boric acid was over 0.03% ; and the concentration of PEG—4000 was over 15%.
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Table 1 Pollen germination rate and pollen tube length of Carya illinoensis under different culture time and temperature

4 WML/ %  germination rate WK E/um  pollen tube length
treatment i CE TREUREE il 25° ‘e’ R EIURER gl 25°
‘ Pawenn’ ‘ Mahan’ * Stuart”’ ¢ Zhongshan 25’ * Pawenn’ * Mahan’ “Stuart’  ‘Zhongshan 25’
2 4.0+1.6Ed 11.2:+2.4De  11.2+3.6Ce 19.2+2.8Dd  115.6+8.6Bc  121.426.4Bc  120.1+5.0Bc  118.1+2.6Bc
4  10.0£3.3DEc 19.84#3.1Cd  18.0+1.9Bd  26.4+4.4Dc  101.6+11.7Bbc 116.4+2.8Bc  131.322.2Bbc 131.721.1Bhc
6 13.6+4.8CDc 28.6+4.2Bc  23.6#3.0Bc  31.846.4Cc  121.1x4.2Bbc 146.7+5.3Bbc  155.846.1Bbc 140.4x5.7Bbc
Vi 12 20.2+2.2BCh 36.0£3.4Ab  43.2+4.7Ab  43.847.1BCb  134.5+7.6Bb  171.748.6Bb  183.4x2.4Bb  148.74:8.0Bb
24 44.4+6.5Aa 52.2:+4.8Aa  58.4+4.8Aa  53.4+5.0Aa  203.71+7.3Aa  263.6+4.7Aa  286.0£2.0Aa 317.4x9.6Aa
48 23.4x2.1Bb  39.0£3.8Ab  47.022.5Ab  42.623.4ABb  206.6+5.2Aa  253.6£9.6Aa  284.2+9.0Aa  292.2+10.0Aa
10 9.8+2.1Dd  10.4x1.7Cd  12.8%1.7De  14.221.6Dd  62.627.1De  72.3x4.6De  81.225.8Cd  84.5+7.6Cd
15 16.0£1.2Cc  16.6£2.0Cc  20.8+1.8BCd  21.622.6Cc 82.627.9Cd  87.0+2.8dDe  97.8+5.3Ccd  94.9+4.01Cd
20 24.622.5Bb  25.0+2.3Bb  25.0#4.3Bc  38.2+4.6Bb  98.3x14.3BCc 102.3x10.2Bd  103.3%14.8Ccd 112.5+10.7Cd
T/°C 25 47.0832Aa  51.2#6.1Aa  56.4x3.6Aa  61.223.9Aa  203.7£7.3Aa  263.4+7.8Aa  286.0x11.9Aa 317.429.6Aa
30  43.424.3Aa  47.6x4.0Aa  51.4x1.7Ab  59.4x3.3Aa  200.0£8.0Aa  218.4x4.8Ab  282.9+11.9Aa 285.5+9.4Ab
35 15.824.3Cc  14.4+7.1Ced  16.0£4.6CDe  25.2+3.5Cc  113.5£7.3Bb  119.4+8.0BCc  149.8+11.6Bb 168.9+7.9Bc
40  8.0+2.1Dd  10.0£3.0Cd  13.2+2.5De  11.222.3Dd  89.8+6.6Ccd 111.4+4.4BCcd 113.7£12.0Cc 114.1£10.1Cd

B AR FNG R 22 5 B35 (P<0.05) R FIRE F0: %R 22 AR B3 (P<0.01) . T,
Note ; Bars with the different lower and upper case letters were significant difference at P<0. 05 and P<0. 01. The same below.

AEH53 B 3 U 2 X AE M AR 3% A A EE S I
JEaoh v 25 1 AR R R I BT, 5 W A ) 1) B B AN
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IREREHT, BT 2R X T 2K RE . WEIE R
32 CEMAE (Gossypium hirsutum 1.) FE83 8 A& fY) B
R R BURR T A R 20 ¢ RO Y SR
25 C1, SEE LML TE 25 ~30 C YL P
RARIGFRI R H S BT I IR B 2 (B T
TR (1),

T3 225 W A SRR - AEH B A R AR K
TEAS [a] (4 3% 35 5 3 I S F7 FE Al i 35 22 5 (P <
0.01) s AHIRNE BE 21T, AN [a] il ol 1) 38 52 1L A% Bk
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Kim 5T 2, A6 15 178 55 TR 5 b 1 Ak
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R U BE AL R & Y pH R 6,075 TV
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5.5, 5 U0 HAMAE Ry 3 AL, 3 W FLAE 55 8 M 45 1
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Table 2 Effects of pH values of liquid medium on pollen germination rate and pollen tube length of C. illinoensis

KT R /%  germination rate A E R E/um  pollen tube length
pH ‘e’ CEBC RS Bl 25° ‘We’ CE CTEURER ‘il 25°
‘Pawenn’ ‘ Mahan’ * Stuart’ ¢ Zhongshan 25’ ‘Pawenn’ ‘ Mahan’ ¢ Stuart’ Zhongshan 25’
5.5 53.0£3.5Aa  53.2+3.3Aa 59.6+4.8Aa 62.0+4.1Aa 106.1+4.6Aa  114.5x13.5Aa 167.5£11.9Aa  209.9+12.9Aa
6.5 40.4:£1.7Bb  43.4+1.7Bb 46.4+5.2Bb 50.2+2.8Bb 93.9+4.7Bb 98.6+3.2Bb  130.5+12.2Bb 159.0+7.2Bb
7.0 23.2+£3.7Cc  26.2+4.3Cc 27.2%3.6Cc 33.0+3.5Cc 61.6+3.6Bc 85.4+5.7BCc  106.0+7.9BCc 122.8+4.7BCe
8.0 10.6+3.4Dd  13.0+3.4Dd 13.6+2.0Dd 15.8+3.6Dd 37.9+9.7Cd 56.2+6.5Cd 83.2+5.3Cd 87.7+5.7Cd

T AT AL KB, FEA A pH 210F T, A
[) ity P () YR e LU A A A6 M0 LW R R AR 4 K
ZRIAEAE S 35 22 5 (P<0.05) , H [7]— S A fE B 18

ANIE) pH 44 F BOAE ) B & R FLAE B 48 K A7
FEM I 3525 53 (P<0.01) , (RIL, 72 1L BE ALKy
AT AR R #2356 B pH M 5.5,
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R 15%" 2 T2 BT A A R AT AR B S

RIS TR) ot o R MR VR AN TR o A RO
FEIEFA 10% ~20% , %356 FE LBk 58 R0,
TEME T 2 0 B0 20% ~25% 9 L AR T 0 i 2 43 5
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Table 3 Effects of different concentrations of sugar, H;BO, and PEG-4000 in liquid medium on pollen germination

rate and pollen tube length of C. illinoensis

WK Z /%  germination rate

AL EIE/wm  pollen tube length

3R/ %

treatment “ke’ CO HIERER CBpl 257 ‘e CE * Hr IR R “gpulr 25°
‘ Pawenn’ ‘ Mahan’ * Stuart”’ ¢ Zhongshan 25°  ‘ Pawenn’ ‘ Mahan’ ‘Stuart’  “Zhongshan 25’

0 1.4£0.5De  2.8+0.8De  4.2x1.3De 7.0+3.1Ee 32.92+6.0Ee 40.5+2.0Ff 56.8+6.8Ef  61.2+6.7Fe

5  58+13Dd 7.4x1.7Dd  9.6+2.3Dd 11.4£2.3Fe 42.5+3.9Fe 45.8+3.8Ff 59.6+2.9Ef  65.8+4.9Fe

10 18.6£2.3Cc 21.0£2.9Cc  23.4%3.3Cc 25.0+4.3Dd 71.9+£10.2Dd  73.8+6.7Ee 88.8+5.4De  96.73.1Ed

15 29.8+6.1Bb  34.0+2.6Bb  37.0+3.4Bb 36.2+6.0Cc  154.2+14.7Cc  162.7+7.7Cc  184.15.5Cc  180.6+15.6Cc
fﬁ‘; 20 49.6+3.6Aa 59.2+3.1Aa  62.4+3.4Aa  70.2+2.0Aa  277.7+7.5Aa  297.7+10.2Aa  314.9£10.7Aa 323.9+8.0Aa
o 25 50.2#2.4Aa  56.0+2.2Aa  63.0+2.3Aa  67.422.1Aa  261.1x6.3Bb  270.7+6.6Bb  286.6+11.4Bb 292.4+8.0Bb
30 32.6+£5.0Bb 36.0£3.5Bb  39.0+3.B5b  43.2#3.6Bb  151.7£7.5Cc = 148.9+3.9Dd  171.9+4.8Cd 189.3+6.6Dc

35 18.4#2.7Cc 21.8+2.8Cc  24.6%5.1Cc 22.8+4.1Dd 66.4+6.0Dd 69.1+6.8Ee 82.9+5.0De  92.0+6.4Ed

40  6.2£2.3Dd  8.0£2.9Dd  8.4%2.1Dd 10.0+5.4Ee 36.0+5.9Ee 40.3+1.8Ff 53.0+4.6Ef  58.13.3Fe

0  37.8£1.9Cc 40.6+2.9Bb  47.0+4.9Bc 48.8+5.9Cc  145.6210.2Cc  142.3+2.8Cc  153.2+11.2Cc  161.4+3.1Bc
001 49.2:.4.7Bb 46.8+6.3Bb  55.4x4.2Bb  58.2x4.7Bb  166.4x6.1Bb  171.7+8.3Bb  181.5:10.4Bb 184.1x4.1Bb
HﬁfﬁB@a 0.03 62.8+2.6Aa 74.4x5.4Aa  75.4%53Aa  81.6x4.7Aa  214.2+7.4Aa  244.4+4.6Aa  267.1£9.5Aa  285.1+2.8Aa
0.05 38.8+1.6Cc 43.2+3.3Bb  51.8+3.1Bbc  49.8#4.1BCc 173.6£8.2Bb  175.7+5.8Bb  180.9+10.2Bb  189.0+5.1Bb

0.10 15.4+4.3Dd 21.4+4.9Cc  24.4+63Cd  29.6+52Dd  97.7#9.3Dd  100.6+5.3Dd  100.0+8.9Dd  107.0+8.8Cd

0  33.844.3Cd 37.2+4.3Dd  40.4+3.2Dd  43.8+3.1Cc  105.2+8.7Ee  108.9+9.1Dd  115.6+10.7Dd 126.2+8.9De

5  39.6+4.2Cc 43.8+3.4Cc  46.2+4.7CDc  51.4x4.0BCb 193.327.7Cc  218.9+4.4BChc 260.9+104BChc 261.0+2.6BCd

10 47.8+3.1Bb 52.8+4.8Bh  54.6+3.2Bb 56.6+3.6Bb  197.6£2.8Cc  226.6+9.9BChc 277.9+12.1BCb 303.5+4.7Bc

PEG 15 64.2+3.6Aa 68.8+2.8Aa  70.2+2.4Aa  73.224.0Aa  375.3£9.0Aa  389.0£2.5Aa 411.7+7.5Aa  456.6+6.7Aa
20  48.8+4.4Bb 53.0+3.5Bb  52.0+4.5BCbh  54.0+3.9Bb  334.3x3.9Bb  368.8+3.5Aa 393.2+7.1Aa  422.8+10.5Ab

25 35.6+3.0Ccd 39.6£1.9CDcd 40.8+3.3Dd  44.0+3.9Cc  194.9+9.3Cc  252.2+6.5Bh  283.0£9.9Bb  301.3+6.8Bc

30 18.4+2.9De 21.0+3.1Ee  24.4+4.9Fe 27.8+7.6Dd  163.4£1.2Dd  197.3£6.8Cc  233.7+5.1Cc  233.4%3.3Cd

J5 2553 M S B, AN TR] St R (] RIAS [ BRE M
JEE 4D H (6] 119 46 0 A8 K B I A7 A R B 25 R (P<
0.01) , {HJ2 FEME T 5 73 80h 209% A 25% 14~ 4k
HHE ARy B R R 22 AW (P>0.05) . %5 L,
20% &35 A 45 i A TS LAk A8 B B K RAE Ry
A KT B R S A A
24 EFEWMBRENEELERIENEEHEL
EpA)

AT T LA S R A IR S RIAR , 55 IEE4S
REAR R AEAD IO % BRSCOE S5 9T & 31,
T2 PO VA ) B2 X 48 ( Chinese jujube ) £ 47 B
KRN K HA B SRR T, IR o i vk

FEA 15.0 mg/L B, ALy B & R ARy 8 K B TR 5
He KR R4 AR 19 R B TR o o B ; 35
FOLEEOTIN R 0.04% F B R & “EAE A B % 4 1%
i 4 ) B RIFFE 3 0.005% B R AL B R A MR ALK
W AR A, RIS R b S A A SRR S
LLIAZBRAE Ry B K R A A8 A K 1) B e o k0 B3 e
iER 0.03% (£ 3) , 53CHR[ 10 ] S5 RAHIE

J7 2253 M 25 R B ST R ) B 46K B & 3
AR B B AR A B 35 22 5 (P<0. 05) , A [F] il iR
W 2 AL 3R] A A6 B e R AR A K BE A TR
FER(P<0.01), Z& FIAA, 38 G A A b Fh 5E H
LLIAZBRAE R B K RN A6 By A8 AR 0 B R o 12 43 0
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2.5 1EFHFE PEG-4000 iRk ExT EE LZkEHn=E
K E5 & MR

PEG J&—FE TEY 5, BB ALK A b 4E 5 16 Fy
fiE . HBFITIAHN 20% 1) PEG-4000 1] B & 42 ik
AR I K5 5% ~ 25% 1 PEG-4000 ¥
BEAE 32F N YT 1L 2& & Iphigenia indica) M G %
10 10% 1 Ab BRI S5 405 3 5 300N, 5%
PEG-4000 # 18 B faf 2% K ANAE K3 8 2 1 2E 4 &
A 2 E LB AL B & 1 PEG-4000 [Tt 43
B 15% (3R 3)

7253 HT 45532, [Al— PEG-4000 ¥~ A
[Fi] it e TR ) A 3 W A R 25 R Bk 3 (P>0.05) L {H
ANTR] SRR ) A6 A 45 K B 25 53 B3 (P<0.05) , Ui
AL K45 K B 4T PEG —4000 ¥k Ji 728 1 B g SRR,
A[a] PEG-4000 e Ji& b B[] 45 5 Rl il 46 43 1 % R
IEFW B R (P<0.01)  AEBE KRS T
BE2R(P<0.05) , Zf LAl KW 1) PEG -
4000 X 45 i 5 [ LLAZ A AL A B R A B 8
Ji BAT R T v vl B s DU 30 R4, DR e
A AR S S L AZ B R A AR K ) PEG -4000
RSN 15% ~20% .,

3 9 #®
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15 77 AR MR R 28 X 4 oo N T R R 4 S R g 45
e L ML W RO T 15 32 55 R 57
BN T,

FHSE A BIF ST FRBH S [RAR b AR 1 2 s () £
TERKME S ATE 2 h 24 N iE & H
PR U5 B2 L R s ) A 1 A 5 s 7 i L 3k
B B i 1 RIS 1] A 24, IR 58 [ L A% Rk 4% Rl AL
W K 56 S AN A B 383K B de KB, R 7 8]
FER TR R IR LA R 0 K ) N — R
PR, 36 B A 85 7 T — e 20~ 25 ¢ {H
A AT 30 C I & R R 5 38 E LA ARE
B FRIREELE 25 ~ 30 °C {5 P, 38 8 aod v s 1K
BISIHIAERE 1, W R0 e K21
THIRRE A EE S 1% & B 9% [ 1
M S5 £ 1) VA8 K % O 59 R 1 A% 1 (pH
5.5) /5 T pH B AERY BT AR T RE R 3 . A4l
YIAEA R S5 v EERE IIR | PEG - 4000 ¥ Ji 11
TR K, R I 58 A I 3 R T o BOh
10% 245" SRR ( Cerasus pseudocerasus ) W&
T 30% 22 A R 0 akae h SEEN LAk AE

93 38 B R RE W T 5 4 B0TE 20% ~ 25% 5 Tl B R
e AR SRR 4P} ( Paeonia suffruticosa Andr.
var) € Ky 8 & B GE EOB OB BR R R o BN
0. 004 5%"") {H3E £ 3 [ 11142 Bk Ay 09 1 okt 2 43 4
4 0.03%, = T4 FE, A AR, PEG -4000
TRl I i A3 B2 BhYE BRI E 5% ~20% 7', vkt
IR, PEG-4000 Jii & 43 5UFE 5% ~20% B, 3
PEIEAER B & AN AE A A (R ka3 fin, R B
PIRIAER B & , R 2 FPiS & 19 PEG-4000 Ji
HECN 15% .,
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