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Abstract: Flowering phenology (including blossom process of single flower and flowering period of male
and female flowers, pollen shedding stage of male flower and receptivity stage of female flower) of
eighteen cultivars (strain) of Carya illinoensis ( Wangench.) K. Koch planted in Nanjing was observed
and compared. The results show that blossom process of male single flower of eighteen cultivars ( strain)
includes five stages of perianth dehiscence, male flower turning yellow, anther shedding pollen, anther
turning black and floret falling off , lasting days of blossom process of male flower are 13-22 d; most male
flowers of all cultivars (strain) enter into the early flowering stage at the last of April and enter into the
late stage of flower dropping at the middle and last of May, and lasting days of the whole flowering period
of male flower are 1624 d. Blossom process of female single flower of eighteen cultivars ( strain) also
includes five stages of ovary appearing, stigma dehiscence, stigma inverse-eight-shape, stigma withering
and ovary enlargement, its lasting days are 14-22 d; most female flowers of all cultivars ( strain) enter
into the early flowering stage at the last of April and enter into the final flowering stage at the middle of
May, and lasting days of the whole flowering period of female flower are 12-23 d. Days of receptivity
stage of female flower of eighteen cultivars (strain) are 3—10 d and those of pollen shedding stage of male
flower are 4-9 d, those of pollen shedding stage of male flower and receptivity stage of female flower for
most cultivars (strain) are 7 d. According to the time order of blossom of male and female flowers,
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twelve cultivars (strain) could be determined to protogynous type, five cultivars protandrous type and
only one cultivar homogamy type; twenty-two feasible pollination combinations could be selected

according to these observation results. The appropriate configuration scheme of cultivars is ¢ Mahan’ |

‘Sioux’, ‘Jinhua’, ‘Caddo’ and ‘Pawnee’.

Key words: Carya illinoensis ( Wangench.) K. Koch; flowering phenology; pollen shedding stage of
male flower; receptivity stage of female flower; pollination combination
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Table 1 Observation result of blossom process of male single flower
of eighteen cultivars ( strain) of Carya illinoensis ( Wangench.) K.
Koch!

(R H#§ (MM-DD) Date (MM-DD) »
Cultivar ( strain) s1 ) 3 S4 S5

+£Z Caddo 04-24 05-01 05-04 05-05 05-12 19
BER . Colby 04-29 05-09 05-12 05-13 05-18 20
W17 Curtis 04-29 05-10 05-15 05-16 05-20 22
{EVGRI A Desirable  04-25 05-01 05-04 05-04 05-07 13
% 2 HLA 2 4l 04-30 05-08 05-10 05-10 05-19 20
Gloria Grande

AR FE3Eh Jackson 04-20 04-27 04-29 05-02 05-06 17
B Kanza 05-06 05-10 05-12 05-13 05-18 13
%% Mahan 04-28 05-06 05-08 05-12 05-16 19
B T Mohawk 04-30 05-10 05-12 05-13 05-19 20
BEEYH Oconee 04-21 04-27 04-29 05-01 05-04 14
P JE Pawnee 04-21 04-29 04-30 05-02 05-06 16
PP Posey 04-29 05-10 05-12 05-13 05-20 22
VB i Sioux 04-30 05-05 05-09 05-09 05-18 19
BBk Sumner 04-30 05-10 05-12 05-13 05-20 21

JEHEE Wichita
YLJ023 5 YLJ023

04-30 05-07 05-08 05-10 05-16 17
04-29 05-06 05-08 05-09 05-15 17

44 Jinhua 05-08 05-16 05-17 05-20 05-24 17
2% Shaoxing 04-29 05-07 05-08 05-12 05-19 21

DS1, EHZIF ] Perianth dehiscence stage; S2: ME4E 78 # ] Male
flower turning yellow stage; S3: f£Z5 180K 8] Anther shedding pollen
stage; S4 . e 25728 B Anther turning black stage; S5 JINAE T 7 1
Floret falling off stage; ¢ HEAE BAAE FF T 3 K ER Total days of blossom

process of male single flower.
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Table 2 Observation result of flowering phenology of male flower of eighteen cultivars ( strain) of Carya illinoensis ( Wangench.) K. Koch!

(R H(MM-DD) Date (MM-DD)

Cultivar ( strain) s1 ) 3 4 S5 S6 t1/d 12/d
£ Caddo 04-24 04-26 04-30 05-03 05-11 05-13 8 20
R Colby 04-29 05-04 05-08 05-11 05-16 05-19 8 21
Fl 33 Curtis 04-29 05-03 05-06 05-14 05-18 05-21 12 23
TEPEHIA Desirable 04-25 04-27 04-30 05-03 05-05 05-10 7 16
%% L% 2248 Gloria Grande 05-01 05-03 05-05 05-08 05-15 05-19 6 19
A TEih Jackson 04-20 04-24 04-27 04-28 05-04 05-06 5 17
JEB® Kanza 05-06 05-08 05-10 05-12 05-16 05-21 5 16
%% Mahan 04-28 04-29 05-02 05-07 05-14 05-16 9 19
BEILTE Mohawk 04-30 05-03 05-07 05-11 05-16 05-20 9 21
HEEYH Oconee 04-21 04-24 04-27 04-28 05-02 05-06 5 16
W JE Pawnee 04-22 04-25 04-29 04-29 05-04 05-09 5 18
PP Posey 04-29 05-01 05-03 05-11 05-16 05-22 11 24
P4 T Sioux 04-28 04-30 05-02 05-08 05-16 05-18 9 21
B2 Sumner 04-30 05-03 05-06 05-10 05-16 05-21 8 22
I Wichita 04-30 05-01 05-03 05-07 05-13 05-16 7 17
YLJ023 5 YLJ023 04-30 05-02 05-04 05-07 05-12 05-15 6 16
424 Jinhua 05-08 05-11 05-13 05-15 05-22 05-24 5 17
2% Shaoxing 04-03 05-01 05-02 05-06 05-16 05-19 6 20

DS1. #wifEM Early flowering stage; S2 . JEAERHA Early stage of full flowering; S3 . JEAE FHE Middle stage of full flowering; S4 . JEAE KB Late stage
of full flowering; S5: Y& AEHR Y] Early stage of flower dropping; S6: V& A6 AW Late stage of flower dropping; 1 : BAEHIHRFEE K EL Lasting days of full
flowering stage; 12 : FEHIHFEEREN Lasting days of flowering stage.

®3 HRLZHI8 MR (R) EEREF RS RARERY
Table 3 Observation result of blossom process of female single flower of eighteen cultivars ( strain) of Carya illinoensis ( Wangench.) K.
Koch!)

S (Z) H#(MM-DD) Date (MM-DD) i
Cultivar ( strain) s1 Q 3 s4 S5 e

k£ Caddo 05-01 05-09 05-12 05-15 05-19 19
BRI Colby 04-29 05-05 05-10 05-12 05-15 17
P Curtis 05-02 05-06 05-10 05-13 05-20 19
PG 7 A Desirable 04-30 05-07 05-10 05-16 05-20 21
%% BLHE 22 f# Gloria Grande 04-27 04-30 05-04 05-11 05-16 20
8783k Jackson 05-02 05-09 05-12 05-18 05-23 22
HEEE Kanza 04-28 05-04 05-08 05-12 05-18 21
%% Mahan 04-23 04-26 04-29 05-04 05-08 16
LI 5T Mohawk 05-01 05-04 05-06 05-12 05-19 19
EEYH Oconee 04-30 05-08 05-10 05-15 05-20 21
I JE Pawnee 04-25 05-02 05-08 05-14 05-16 22
WY Posey 04-27 04-29 05-01 05-06 05-12 16
P 58 4 Sioux 04-27 05-03 05-05 05-14 05-20 24
BEER Sumner 04-30 05-03 05-06 05-12 05-15 16
B Wichita 04-25 04-28 04-30 05-06 05-12 18
YLJ023 5 YLJ023 04-26 04-30 05-03 05-06 05-09 14
4:4¢ Jinhua 05-02 05-07 05-11 05-18 05-23 22
243 Shaoxing 04-27 04-29 05-06 05-12 05-18 22

D81, T #E I Ovary appearing stage; S2: #3524 Stigma dehiscence stage; S3; A3k /\” FIEW Stigma inverse-eight-shape stage; 4 +
SkAE 25 Stigma withering stage; S5: F M K Ovary enlargement stage; ¢: WE AL BAAE TR KL Total days of blossom process of female single

flower.
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Table 4 Observation result of flowering phenology of female flower of
eighteen cultivars (strain) of Carya illinoensis ( Wangench.) K.
Koch"

H 1 (MM-DD)

Sl 2 S3

+Z£ Caddo 04-30 05-09 05-15 7 16
BRI Colby 04-26 05-05 05-12 8 17
FI# T Curtis 05-01 05-06 05-13 8 13
FEVGRI A Desirable 04-27 05-07 05-16 10 20
e % HLAK > A 04-25 04-30 05-11 12 17
Gloria Grande

RFEH#D Jackson 05-01 05-09 05-18 10 18
L Kanza 04-26  05-04 05-12 9 17
%% Mahan 04-21 04-26 05-04 9 14
S 5T Mohawk 04-30 05-04 05-12 9 13
WEEYH Oconee 04-28 05-08 05-15 8 18
P JE Pawnee 04-22  05-02 05-14 13 23
T Posey 04-25 04-29 05-06 8 12
PR T4 Sioux 04-25 05-03 05-14 12 20
52k Sumner 04-28 05-03 05-12 10 15
B Wichita 04-23 04-28 05-06 9 14
YLJ023 5 YLJ023 04-23  04-30 05-06 7 14
424 Jinhua 05-01 05-07 05-18 12 18
28 2% Shaoxing 04-25 04-29 05-12 14 18

D Q1. ¥11EW Early flowering stage; S2: & AE] Full flowering stage;
S3. KRALW] Final flowering stage; t1: BAEHIRFE: KEL Lasting days
of full flowering stage; 12: £ HIFFLE KA Lasting days of flowering
stage.
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MEAERTZII R BN 3 ~10 d, ZHERTET d K4, P
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AMEAEFO I &4 s U IR B 4 ~9 d, 2
B (R)EhET d A

TE18 A A () o, 46 K 2 B0 Ik S 3, Hoop
CBUREL Rl o ag ) HAg L iR 5
BN WV VR HT | BRER R
B YLJ023 S 44 12 AN AN (R ) A MEAL T #2
WIfEEAE B B 20T, R 20 ET R AR
L BEEREAN A YIS AN S A AR T B 3 A
FEBR I 2 J5 AN G 2% (R E ORI 5 M 46 1T 52 30
AR A REGE 5 d, nTIA RS2 Ml R 2
F5 ML 18 AR (T ) AL T R 5 AN L BB B RO T
MRy
Table 5 Observation result of receptivity stage of female flower and

pollen shedding stage of male flower of eighteen cultivars ( strain) of
Carya illinoensis ( Wangench.) K. Koch!)

gzl

el

S (R Receptivity stage Pollen shedding stage
Cultivar ( strain) H 3 (MM-DD) H 3 (MM-DD)
Date(MM-DD) 4 Date(MM-DD) ¥
£ Caddo 05-12/05-15 4  05-04/05-10 7
BHR L Colby 05-10/05-12 3 05-12/05-16 5
Tl Curtis 05-10/05-13 4  05-15/05-19 5
FEPGHI A Desirable 05-10/05-16 7 05-04/05-07 4
& % LA 22 05-04/05-11 8 05-10/05-16 7
Gloria Grande
A 5Ei#h Jackson 05-12/05-18 7 04-29/05-04 6
B Kanza 05-08/05-12 5 05-12/05-18 7
L% Mahan 04-29/05-04 6  05-08/05-14 7
LI TE Mohawk 05-06/05-12 7  05-12/05-18 7
BN Oconee 05-10/05-15 6  04-29/05-04 6
W JE Pawnee 05-08/05-14 7  04-30/05-06 7
WP Posey 05-01/05-06 6  05-12/05-19 8
P B 78T Sioux 05-05/05-14 10  05-09/05-17 9
BEER Sumner 05-06/05-12 7  05-12/05-18 7
BHE Wichita 04-30/05-06 7  05-08/05-15 8
YLJ023 5 YLJ023 05-03/05-06 4  05-08/05-13 6
424 Jinhua 05-11/05-18 8 05-17/05-24 8
2 3% Shaoxing 05-06/05-12 7  05-08/05-16 9

D 1o FREEREL Lasting days.
3 i MmgEd

LR FAW] WL 18 A F ()
HEAE 560 1 FF R A A T 20 A5 28 624
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