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Abstract; Taking cultivar ‘Pawnee’ , ‘Mahan’, ‘ Wichita’ , ‘Stuart’, ‘Jinhua’, and ‘Shaoxing’ of
Carya illinoinensis (Wangenh.) K. Koch widely cultivated in Nanjing of Jiangsu as research objects, fruit
shape and fruit structures of transverse section and longitudinal section during fruit development process
were observed, and seven indexes including fruit mass, nut mass, kernel mass, kernel rate, fruit
transverse diameter, fruit longitudinal diameter, and fruit shape index were analyzed. The results show
that fruit development periods of six cultivars of C. illinoinensis last for 149-169 d, and can be divided
into four stages of slow-growth stage (about 60 d) , rapid expansion stage (40—45 d) , core-harden stage
(30-45 d), and kernel mature stage (10—15 d) , but the duration of each fruit development stage of six
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cultivars is slightly different. At slow-growth stage, fruit mass and transverse diameter grow relatively
slow, but longitudinal diameter does relatively fast; at rapid expansion stage, fruit mass, transverse
diameter, and longitudinal diameter all grow relatively fast; at core-harden stage, endosperm gradually
hardens, fruit mass grows slightly, nut mass is almost invariant, and exocarp keeps thickening; at kernel
mature stage, fruit mass and size are basically stable, and exocarp appears separation or abscission
phenomenon. Fruit shape of six cultivars can be classified into narrowly obovate ( “ Mahan’ ), obovate
( * Wichita’ ) , oviform ( ‘ Pawnee’ and ‘ Jinhua’ ), and almost ellipsoidal ( ‘ Stuart’ and Shaoxing’ ) ,
and their fruit shape indexes successively decrease in general. With the growth and development of fruit,
fruit mass, transverse diameter, and longitudinal diameter of C. illinoinensis show a tendency of gradual
increase, while fruit shape index shows a tendency of decrease in general ; from mid stage of core-harden
to kernel mature stage, kernel mass and kernel rate show a tendency of first gradual increase and then
decrease in general. In general, among six cultivars, the maximum of fruit mass, nut mass, kernel mass,
and kernel rate of ‘ Mahan’, °Jinhua’, and ° Pawnee’ are all relatively large, while those of
‘ Shaoxing’ are all the smallest; fruit transverse diameter of ‘ Pawnee’ is the largest, while longitudinal
diameter of mature fruit of ‘ Mahan’ is the largest. Taken together, the optimum harvest period of six
cultivars in Nanjing should be from the end of September to early October; ‘Pawnee’ and ‘ Mahan’ can
be selected as optimal objects of main cultivars in Nanjing.

Key words: Carya illinoinensis ( Wangenh.) K. Koch; fruit development process; fruit mass; kernel

rate ; fruit shape index
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5 H 24 HRREE R BIERA R 4 45,6 A7 HF 6 A 21 H AR IZE 7 BIFE RS K 2 45 The images of fruits on May 24th are 4 times larger than

original size, and those of fruits on June 7th and June 21st are 2 times larger than original size.
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Fig. 1 Change of fruit transverse section of six cultivars of Carya illinoinensis ( Wangenh.) K. Koch during fruit development process
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original size, and those of fruits on June 7th and June 21st are 2 times larger than original size.
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Fig. 2 Change of fruit longitudinal section of six cultivars of Carya illinoinensis ( Wangenh.) K. Koch during fruit development process
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Table 1 Change of fruit mass of six cultivars of Carya illinoinensis (Wangenh.) K. Koch during fruit development process (X+SD) "

H 1] H MRS i /g Fruit mass of each cultivar

( M]\I/}it]e)])) I JE Pawnee %% Mahan JET S Wichita W& /R4 Stuart 445 Jinhua 20 Shaoxing
05-24 0.11£0.02¢ 0.06+0.01h 0.05+0.04h 0.05+£0.01h 0.05+0.01f 0.03+0.01¢
06-07 0.33+0.07g 0.11+£0.07h 0.19+0.02h 0.10+£0.02h 0.13+0.01f 0.11+0.03¢
06-21 1.07+0.14¢ 0.57+0.03gh 0.50+0.03h 0.41+0.09h 0.38+0.04f 0.33+0.06¢g
07-05 3.00+0.42¢ 1.71£0.10gh 1.84+0.13h 1.28+0.16¢ 1.14£0.14f 1.21+0.06fg
07-19 11.37£0.95f 3.70+0.26¢ 4.68+0.73¢ 3.15+0.94f 3.00+0.22f 3.08+0.83f
08-02 18.73+2.38e 14.45+3.441 8.00+1.68f 8.27+0.27¢ 8.54x1.12¢ 7.75+£0.94¢
08-16 36.80+2.12d 28.33+3.82¢ 18.53+1.63¢ 16.30+1.19d 14.53+1.78d 13.26+1.73d
08-30 42.68+3.09¢ 30.21+2.59d 27.55£0.77d 26.83+2.48¢ 24.23+1.69¢ 19.33+1.58¢
09-13 51.54+2.64b 44.51+£3.71c¢ 31.79+3.23¢ 32.91+0.93b 37.93+0.85b 31.35+2.28b
09-27 52.73+2.66a 45.10+1.65a 37.73+1.49b 41.00+2.61a 41.64+2.37a 34.34+1.92a
10-11 54.41£2.71a 44.68+0.22b 41.50+3.88a 41.63+£1.43a 44.10£1.47a 36.12+1.81a

D )5 R A /NG FRE R R TE 0.05 7K 2257 3% Different lowercases in the same column indicate the significant difference at 0.05 level.

®2 REEEFIEFR 6 METLZARMRZEE MCREN B RO (X2SD)
Table 2 Changes of nut mass, kernel mass and kernel rate of six cultivars of Carya illinoinensis ( Wangenh.) K. Koch during fruit development
process (X+SD)Y

F A1 £ AR i /g Nut mass of each cultivar
( M[\]?ltite]jp) % )¢ Pawnee %X Mahan JL AT Wichita Hr 1K /R %5 Stuart 4:4E Jinhua 243 3% Shaoxing
09-06 10.90£0.83ab 15.46+0.29a 8.80+0.30b 10.42+0.43ab 16.59+0.90a 9.11+0.20ab
09-13 10.83+0.41ab 14.79+0.73a 9.10£0.15ab 11.12£0.01ab 13.36+0.70b 8.78+0.01b
09-20 10.85+0.52ab 15.37+0.65a 9.15£0.72ab 9.44£0.73b 14.25+0.48ab 10.20+0.92ab
09-27 11.17+0.51ab 15.38+0.57a 9.92+0.23ab 9.93+0.61ab 14.45+0.11ab 10.11+0.45ab
10-04 11.87+£0.98a 16.76+0.25a 11.00£0.85a 11.79+0.84a 14.75+0.42ab 10.98+0.08a
10-11 9.04+0.94b 12.98+0.55a 8.70+0.36b 10.53+£0.95ab 9.95+0.08¢ 8.34+0.50b
H 1] H A FiE /g Kernel mass of each cultivar
( M]\[/)[it]ej])) 7 JE Pawnee L2 Mahan J8 77 Wichita & /R4 Stuart 4:4E Jinhua 28 2% Shaoxing
09-06 4.07£0.43a 4.65+0.11b 3.35+0.11b 3.78+0.13b 4.98+0.30bc 2.71£0.20a
09-13 4.70+£0.41a 4.59+0.23b 3.58+0.05ab 5.22+0.04a 3.52+0.20¢ 2.63+0.01a
09-20 5.30+0.22a 7.35+0.27a 3.70+0.02ab 4.58+0.33ab 6.32+0.18ab 3.10+0.42a
09-27 5.80+0.23a 7.86+0.37a 4.83+0.02ab 4.98+0.21ab 7.14£0.07a 3.41£0.35a
10-04 6.71+£0.48a 8.77+0.24a 5.41£0.25a 6.04+0.44a 7.66+0.22a 4.18+0.13a
10-11 4.44+0.45a 6.66+0.55ab 3.98+0.26ab 4.60+0.15ab 3.54+0.38¢ 3.48+0.23a
H 31 KRR /%  Kernel rate of each cultivar
( M]\I?[itf)])) I JE Pawnee ;%% Mahan B AT Wichita HiE /R HE Stuart 44 Jinhua 242% Shaoxing
09-06 37.34+0.33d 30.08+0.21c 38.07+0.51b 36.28+0.13d 30.02+0.44d 29.69+0.32d
09-13 43.40+0.44¢ 31.95+0.73¢ 39.34+0.55b 46.94+0.04bc 26.35+1.70e 29.98+0.36d
09-20 48.85+1.37b 47.84+0.67b 40.40+1.52b 48.52+1.33ab 44.35+3.66b 30.41+1.41cd
09-27 51.92+2.33b 51.16+1.57ab 48.70£2.02a 50.15+1.21ab 49.41£2.32a 33.73+1.29bc
10-04 56.53+1.68a 52.31+1.54a 49.18+1.25a 51.23+2.44a 51.93+1.92a 38.07+1.91a
10-11 49.12+0.45h 50.85+0.75ab 45.76+0.66a 43.68+0.15¢ 35.59+1.88¢ 37.24+0.93ab

D )3 HpOR ) /NG FRE R R TE 0.05 /K- 2257 3% Different lowercases in the same column indicate the significant difference at 0.05 level.
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Table 3 Changes of fruit transverse diameter, fruit vertical diameter and fruit shape index of six cultivars of Carya illinoinensis ( Wangenh.) K.

Koch during fruit development process (X+SD) !

% H A AR SR /mm  Fruit transverse diameter of each cultivar
( Ml\l?[itf)D) I JE Pawnee %% Mahan B AT Wichita Wi /R4 Stuart 4:4E Jinhua 2% Shaoxing
05-24 3.79+0.43¢ 2.82+0.15¢ 2.83+0.23i 2.86+0.13i 2.82+0.36i 2.83+0.26i
06-07 5.32+0.73¢ 3.71£0.67¢ 4.89+0.36h 3.73+0.43i 4.04£0.12i 4.17£0.37i
06-21 8.66+0.14f 6.76+0.22de 7.23+1.13¢ 6.95+0.40h 6.35+£0.43h 6.76+0.50h
07-05 13.62+0.92¢ 9.87+0.39d 11.10+1.70f 10.23+0.51¢g 9.22+0.59¢ 10.98+0.45¢
07-19 20.75+0.60d 12.88+0.40c 15.07+0.74e 14.89+1.27f 13.26+0.38f 17.44+1.12f
08-02 26.83+0.76¢ 22.52+1.71¢ 19.62+1.29d 21.31+0.34e 19.13+0.97e 24.36+1.00e
08-16 33.45+1.46b 30.88+1.48b 24.38+1.40¢ 28.05+0.36d 24.16+1.88d 29.71+2.69d
08-30 35.32+2.62a 29.78+0.83b 29.49+0.16b 31.68+1.18¢ 29.96+0.97¢ 31.17+1.68¢
09-13 35.28+3.96a 34.99+2.18a 30.91+1.98b 34.66+0.43b 34.96+1.91b 34.81+2.43b
09-27 36.56+1.29a 35.48+0.66a 34.11+0.75a 37.60+1.69a 39.39+2.29a 37.21+0.39a
10-11 38.26+3.67a 36.66+1.98a 34.77+1.44a 38.44+2.51a 40.36+1.20a 39.32+1.18a
% F ARSI /mm Fruit vertical diameter of each cultivar
( M]\I/}it]e)])) I JE Pawnee L2 Mahan J8 77 Wichita & /R4 Stuart %1€ Jinhua 28 Shaoxing
05-24 12.18+0.97f 9.44+0.99h 8.47+0.58h 8.04+0.68h 9.04x1.27¢ 6.98+0.29i
06-07 15.21£1.89f 11.30+£3.31g 13.95+0.39¢ 10.30+1.04h 12.19+0.55¢ 9.76+0.18h
06-21 21.63+1.76e 23.27+1.19f 19.66+1.08f 17.02+£0.95¢ 18.20+0.31f 14.08+1.46¢g
07-05 31.55+1.35d 32.53+1.91e 30.26+1.52e 24.10+0.97f 25.32+0.64e 19.84+0.48f
07-19 44.45+2.09¢ 41.47£2.26d 40.45+1.30d 30.53+2.51e 33.68+0.34d 31.08+1.75¢
08-02 52.98+2.40b 59.23+4.14c 45.54+4.28¢ 39.62+1.62d 44.38+3.22¢ 36.09+1.53d
08-16 56.06+2.31b 62.63+5.93¢ 52.69+2.26b 45.99+2.75¢ 49.62+3.00b 35.57+1.81d
08-30 57.34+2.62a 66.30+2.06b 59.00+0.23a 51.34+£2.37b 52.79+2.85b 42.07+1.61c
09-13 58.08+3.41a 76.44+1.48a 59.72+4.48a 51.24+1.14b 61.67+2.74a 46.01+2.89b
09-27 59.43+3.98a 78.32+2.65a 63.60+0.91a 53.35£2.12ab 61.57+2.52a 45.04+2.29b
10-11 59.72+2.31a 75.05+2.48a 61.80+2.23a 55.16x1.13a 60.56+3.57a 47.71£2.07a
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£33 Table 3 ( Continued)
H A A RIEFEEL  Fruit shape index of each cultivar
( M[\]?litBD) I JE Pawnee %% Mahan J AT Wichita HT B R4 Stuart 4:4E Jinhua ZH N Shaoxing

05-24 3.41+0.35a 3.83+0.12a 3.00+0.21a 2.81+0.21a 3.20+0.14a 2.48+0.22a
06-07 2.84+0.04b 3.72+0.15a 2.85+0.05a 2.77+0.18a 3.02+0.07ab 2.35+0.20b
06-21 2.65+0.21b 3.55+0.14ab 2.72+0.17b 2.45+0.14b 2.87+0.15bc 2.08+0.08¢
07-05 2.38+0.08¢ 3.51+0.17ab 2.73+£0.20b 2.36x0.11b 2.75£0.19¢ 1.81+0.05d
07-19 2.17£0.04cd 3.23+0.02bc 2.69+0.04b 2.05+0.10¢ 2.54+0.08d 1.78+0.01d
08-02 1.97+0.08d 2.81+0.14cd 2.27+0.11¢ 1.86+0.09cd 2.32+0.13e 1.48+0.09d
08-16 1.65+0.04e 2.71+0.09d 2.17+0.13cd 1.64+0.10de 2.05+0.08f 1.20+0.07¢
08-30 1.53+0.05¢ 2.96+0.11cd 2.03+£0.01de 1.61£0.04de 1.76+0.08¢ 1.35£0.02¢f
09-13 1.71£0.16e 2.90+0.01cd 1.94£0.20de 1.45+0.01e 1.77£0.14¢ 1.32+0.07ef
09-27 1.52+0.15e 2.97+0.17cd 1.84+0.02¢ 1.45+0.08e 1.64+0.04h 1.21+0.06f
10-11 1.73+0.24e 2.85+0.06cd 1.87+0.07e 1.42+0.07e 1.56+0.08h 1.21+0.04f

D [ 5 H RS [ (/NG FBE R R TR 0.05 7K 122 572 .3 Different lowercases in the same column indicate the significant difference at 0.05 level.
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