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Abstract; Comparison and variation analysis on 10 phenotypic characters of fruit and 7 main nutrient
contents in kernel of Carya cathayensis Sarg. from 12 plots in mountainous areas of Ningguo City,
Shexian County, Jingde County and Jixi County of Southern Anhui were carried out, and the Pearson
correlation among these indexes was analyzed. The results show that pericarp thickness of C. cathayensis
from 12 plots tested is 5.02-6.23 mm, single fruit mass does 13.10-21.71 g, fruit horizontal and
vertical diameters do 27. 70—34. 28 and 31.30-39. 72 mm, respectively, single nut mass does 3. 58—
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5.42 g, nut horizontal and vertical diameters do 19. 23-21. 60 and 21. 83-25. 75 mm, respectively, nut
shell thickness does 0. 92-1.09 mm, seed and kernel yield rates do 24. 43% —28.31% and 39. 03% —
48. 10% , respectively. Contents of protein and crude fat in kernel are 91. 1-130. 2 and 468.5-548. 8
mg + g, respectively, and relative contents of stearic acid, palmitic acid, oleic acid, linoleic acid and
linolenic acid in crude fat are 3.78% —4.25%, 11.63% —12.49% , 51.37% —55.57%, 25.01% —
28.93% and 0.29%-0. 39% , respectively. In which, variations of single fruit mass, protein content and
relative contents of linoleic acid and linolenic acid are greater, their coefficients of variation are 14. 16% ,
21.75%, 10.93% and 22. 35%, respectively, and those of other indexes are all lower than 10. 00%. In
general , there is no significant correlation among phenotypic characters of fruit, but there are significant
correlations among main nutrient contents in kernel. There are significant correlations of nut horizontal
diameter, nut shell thickness, and seed and kernel yield rates with contents of protein and crude fat and
relative contents of stearic acid, oleic acid, linoleic acid and linolenic acid in general, and there is no
significant correlation of other phenotypic characters of fruit with main nutrient contents in kernel in
general. It is suggested that unsaturated fatty acid content in kernel of C. cathayensis in Southern Anhui
is relatively high, and there are obvious differences in phenotypic characters of fruit and main nutrient
contents in kernel among different plots. Besides, nut horizontal diameter, nut shell thickness, and seed
and kernel yield rates of C. cathayensis have significant effects on nutrient content in its kernel.

Key words: Carya cathayensis Sarg.; Southern Anhui; phenotypic characters; main nutrient; correlation

analysis
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Table 1 Specific location and sample plant number of 12 plots of Carya cathayensis Sarg. in Southern Anhui

B R i 2 i 4/m Smﬁ;ﬁ‘fﬂl‘m
No.  Plot Latitude Longitude Altitude number
Pl FHETMH AR Hule Town of Ningguo City N30°17'48"-N30°17'53" E118°43'06"-E118°43'14" 225-250 28
P2 FEWEPEE Xiaxi Town of Ningguo City N30°24'28"-N30°24'57" E118°56'59"-E118°57'10" 524-607 26
P3  TETIIEE Xianxia Town of Ningguo City N30°2139"-N30°21'53" E119°14'20"-E119°19"20” 266-313 30
P4 THETIHH S Nanji Township of Ningguo City N30°2152"-N30°21'53" E119°00'14"-E119°00'23" 170-194 32
P5  SREATAEHAHE Qizili Town of Shexian County N29°55'58"-N29°58'25" E118°47'55"-E118°48'47" 347-637 30
P6  $EF 4H Chakou Town of Shexian County N29°51'46"-N29°51'56" E118°46'34"-E118°46'42" 388-452 25
P7  $KE =[H4H Sanyang Town of Shexian County N30°02'35"-N30°02'40" E118°48'19"-E118°48'24" 308-343 21
P8  JEEEATH £ Yucun Township of Jingde County ~ N30°22'35"-N30°22'38" E118°41'46"-E118°48"19" 330-362 21
P9 A RS Yunle Township of Jingde County — N30°27'39"-N30°46'55" E118°39'23"-E118°56'29” 357-367 21
P10 SHZ BARISEHL Fuling Town of Jixi County N30°06'24"-N30°06'56" E118°47'17"-E118°47'41" 591-660 31
Pl1l  SHREFM S Jiapeng Township of Jixi County N30°14'55"-N30°15'14" E118°30'01"-E118°51'59" 360-509 26
P12 ZHEEI M £ Jingzhou Township of Jixi County  N30°10'50"-N30°13'55" E118°49'37"-E118°53'35" 596-795 33

1.2.2 RERABERMNE FTHRSE, BEPLEEI
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FRCHEEE 0.01 mm ) ) 2 5 52 5 (14 B 42 4L
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IR,
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HRE A TR B AR R L T TR . IV ¥l R R LV R PR A1) R X
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fiiFH SPSS 22. 0 Geit ik 4: , R A Duncan’s i
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IR SR AR BRI S B R AR AR s R, 43 i ok
34.28 F139. 72 mm; T [ 17 H Sk AR AL AZ AR SR S8
FIRERR AR IR Z, 250k 32. 29 1 35. 88 mm; 4iIR
BARIBFERE T BE R S B AR TR B/ )N, 430 Ry
27.70 F131.30 mm, SR =R S FE LA BE A B



5 2 1]

BRA, 55 Wi r AR SR B MR ANRP - IR0 1 04 LU A SR 2 B

13

UR IR R R, R 5. 42 g 7 FEI TN R B T L Bk
FYBAR LRI 2, N 4. 95 g; SRR BAR IS AL 5 1L
Bk IR it /N, Ol 3,58 ¢, HEEE 2SR S 4
RULAZEE R R R F VR, 4300 R 21. 60 F
25.75 mm; T AL EE AELRE AL A% B Y R R AR IR
Z,7425.06 mm, T E T EGH S A A LLAZAR Y I R A%
Rz, R 21. 03 mm; GiR ELARIS AL s LAk I SR
HIRE R TR /N, 43 51k 19. 23 FT 21,83 mm, T°
] T SRR A L AR B R IR R R R, O 1. 09
mm; TR R & LA IR R R R 2, R
1. 07 mm ;7 [ T 7 PO RRAE A LA Bk i) 1 SR 7 JEE 2 e
/N, R00.92 mm,, T E TN ER R S LLAZ AR Y HokE R
K, M 28.31% ; T E T A £ A AL LA BE R AR
RZ, 1 28. 03% ; GHE LM £ FE s AP HFFR

K2 IREARESLEREZ RIS LR (X2SD) Y

/N, 24.43%, HETE B 2R SRR IR
Fi K, 48. 10% ; 77 E Tl S B A LAk 4
RIRZ, N 47. 78% ; % BIRIN £ FE s ik
Fie/, H39.03%,

e 2 30 0] WL AN R A A LA B SR S A A 10
MRBMERFAEAEZS, BFREN 4.07% ~
14.16% , Horr B0 o i 19 48 53 R U R, IR AR A%
AR S R AR/

2.2 REAREALBHRMCEERSSENLE

Bt B AN )RR S LA AR S B3R i LR
R 3, HhFE 3 T LSBT VBEARE A LL A k
{CHEA R SRR, M 130.2 mg - g B B30
SMTETERS 2 AL &R A S
B, 9 129.7 F1128.4 mg - ¢ SHEEFK

Table 2 Comparison on phenotypic characters of fruit of Carya cathayensis Sarg. from different plots in Southern Anhui ( X+SD) b

e %ﬁﬁg/mm Eﬁ%)ﬁﬁ/g %iﬁé‘/ﬁi/mm %i%/}_/mm Eﬁ%%ﬁﬁﬁ/g
Pl:;t Pericarp Single fruit Fruit horizontal Fruit vertical Single nut
thickness mass diameter diameter mass
T E T8 2545 Hule Town of Ningguo City 5.80=+0. 33a 18. 04+2. 48b 32.29+1. 20ab 35.88+2. 57abe 4.90+0. 59b
TETE PG Xiaxi Town of Ningguo City 5.39+0. 10ab 14.95+0. 59¢ 30. 65+0. 47be 34. 14+1. 14be 3.98+0. 21be
T ETHIIEEE Xianxia Town of Ningguo City 5.45+0. 52ab 15.93+0. 31bc 31.93+1.21b 34.44+0. 56¢ 4.95+0. 42bc
TETEFH £ Nanji Township of Ningguo City 5.53+0. 20ab 16. 66+0. 75be 31. 87+0. 46b 34.20+0. 88¢c 4.78+0. 34bc
SREACAE LA Qizili Town of Shexian County 5.31+0. 47ab 15. 11+2. 36be 31.02+1. 19b 34.99+1. 29b¢ 4.25+0. 35b
B2 T Chakou Town of Shexian County 5. 61+0. 49ab 16.27+1. 99bc 31.38+1.42b 35.82+1.17b 4.25+0. 26b
$E = BH%H Sanyang Town of Shexian County 5.02+0.25b 15.09+1. 30c 30. 50+0. 81bc 32.56+1. 36¢d 4.23+0. 17bc
HEAEELATAT £ Yucun Township of Jingde County 5.38+0. 19ab 17.19+0. 80be 31. 68+0. 56b 35.25+0. 62b 4.29+0. 11be
SRRk £ Yunle Township of Jingde County 6.01+0. 17a 21.71+2.98a 34.28+0.75a 39.72+1.92a 5.42+0. 49a
BRIR HLAR IS HE Fuling Town of Jixi County 5.10+0. 52b 13. 10£1. 74¢ 27.70+3. 05¢ 31.30+3.41d 3.58+0. 30c
ZiZEFM S Jiapeng Township of Jixi County 6.23+0. 58a 17.13+1. 68bc 31.98+0. 89b 34.75+1. 39b¢ 4.63+0. 29b
LHZEBIfIN £ Jingzhou Township of Jixi County 5.95+0. 57a 16. 78+1. 98bc 31.70+1. 26b 34.30+1.93bc 4. 00+0. 24bc
AR ZH/ % Coefficient of variation 8.83 14. 16 5.97 6. 68 6. 68
B I R/ mm RIRPE/mm BHGEEE/mm HFFA/ % %/ %
Plv;‘t“ Nut horizontal Nut vertical Nut shell Seed yield Kernel yield
diameter diameter thickness rate rate
T E T8 2545 Hule Town of Ningguo City 20.77+1.23a 24.68+1. 28ab 1. 09+0. 21a 27.15+1. 44bc 47.68+1. 89a
TETE PG Xiaxi Town of Ningguo City 19. 40+0. 13be 23.55+0. 32be 0.92+0. 05be 26.56+1. 33abc 44.33+2. 12be
TETIFEE Xianxia Town of Ningguo City 20. 75+0. 09ab 25.06+0. 71ab 0. 95+0. 08bc 28.31+1.49a 47.78+1.98a
THETHM 2 Nanji Township of Ningguo City 21.03+0. 43a 24. 1420. 50b 0. 93+0. 05hc 28.03+1. 44a 46.75+3. 19ab
SREACHE A Qizili Town of Shexian County 20.39+0. 34b 23.36+0. 60bc 0.97+0. 05¢ 28.01+2.55abe  43.25+3. 13¢
B2 T Chakou Town of Shexian County 20. 11+0. 39b 23.56+0. 25bc 1. 00+0. 07abe 26. 18+1. 90be 44.65+1. 79bc
FE = BA%L Sanyang Town of Shexian County 19. 51+0. 23be 22.63+0. 25¢ 1. 00£0. 09abc 28.00+1. 62abc 45.80+2. 21be
JHEMEELATAT £ Yucun Township of Jingde County 20.38+0. 31b 23. 81+0. 28bc 1.03£0.05abc  25.03=0. 85hc 43.50+1. 90¢
AR 2 5k £ Yunle Township of Jingde County 21. 60+0. 40a 25.75+1.20a 1. 07+0. 06abe 24.70+1. 14b 48.10+2. 85a
LHE BARIBEL Fuling Town of Jixi County 19.23+0. 53¢ 21. 83+0. 88¢ 1. 00+0. 11b 26. 57+2. 96abc 44. 86+2. 45bc
HZ LKW S Jiapeng Township of Jixi County 20. 40+0. 63b 23.93+0. 67b 1. 03+0. 10abc 26. 87+1. 67be 44.74+£2. 59bc
SRR LN £ Jingzhou Township of Jixi County 20. 05+0. 74b 23.30+0. 68bc 0.98+0. 07bc 24.43+2.33b 39.03+3.28d
AR ZHK0/ % Coefficient of variation 4.07 4.63 9.89 8.54 7.36

D &)%) s AR R M/INE FRE R 7R 24 5% 3% (P<0. 05) Different lowercases in the same column indicate the significant ( P<0.05) difference.
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(AR i 1 A X 5 e fe IR, by 3. 78%, TR AR S
BE AR R R R R AR 5 e fe iy, R 12. 49% ; SR
BZM 2 MEHE BN £ 2 AFE S 1B B4R R
AT S AL, 23R 12, 27% 1 12. 20% ; 7

£3 REAREALERMCEERS)SBIOLLE(X+SD)"

AR & FE 5L A% Bk Y A R R A X AR,
11. 63% ., GUEEFZIA S AE S AZHb 14 I TR AH G 25
T, 0 55. 57 % ;7 [ T 85 PG BERE s 1 LAk ) ik R A
X HIRZ, N 54.95% ; EFE B = 0k £ FE s LAk
TMERAR NS & A, K 51.37% . 7 T AL AR RE A5
LLAZ AR A S o R AR O 5 F A 5, 0 28. 93% 5 TR BL A
& FHETE B 2 0% £ 2 ASFE R LA A %) S0 i 7% A X6
SEWEE, BN 28.30% 1 28. 15% ; 1% B-%
SR A LA %) ST 3 R A X B i A, M 25, 01%
AT O HEER =R S 2 AFE S LAY R R
AT St 4 0.39% ; SR BN £ kE S 1L
b 1A S PR IR AF G B B eI, R 0. 29%

FH 2% 3 ] UL AN A S LA R A i 2 2R 45
SRR ES DR RN 4.73% ~22.35% , 1
r R 7 ST RR 1 R X B 9 AR S R AU K T
B AR TR ARG 5 1948 53 R AU

Table 3 Comparison on main nutrient contents in kernel of Carya cathayensis Sarg. from different plots in Southern Anhui ( X+SD) 1

B HE FHRS MBI E AR I PR AYAHXT 5 5 /%  Relative content of main fatty acids in crude fat
N A L -1 =N -1
Pl P/(mg-g ) Fh/(mg-g ) R i L % LR
Protein content Crude fat content Stearic acid Palmitic acid Oleic acid Linoleic acid Linolenic acid
P1 98. 8+17. 4bc 492. 1+6. 2¢ 3.94+0. 06¢ 12. 07+0. 69ab 53.42+2. 04ab 26.23+0. 63b 0.36+0. 11ab
P2 116. 5+22. 6abc 491. 1+23. 2abc 3.78+0.21cd 12. 00+0. 34ab 54.95+3. 26ab 25.71+3. 66abc 0. 36+0. 08ah
P3 112.0+16. 3b 483. 1+48. Sabc 4.25+0. 20a 11. 97+0. 60ab 51.46+2. 76ab 28.93+4.31a 0. 32+0. 06b
P4 128. 4£26. 3ab 470. 1£18. S5he 4. 18+0. 16ab 11.72+0. 16b 52.25+6.21ab 27.56+4. 44ab 0.36+0. 09ab
P5 114.7+19. 8abc 524.2+23.7a 3.86+0. 16¢d 11. 83+0. 35ab 53.46+3. 38ab 27. 88+3. 38ahc 0.31+0. 06b
P6 130.2+27. 4a 529.2+44. 8a 4.09+0. 22bc 11.74+0. 54ab 53.91+2.97ab 25.47+2. 21bc 0.39+0. 11a
P7 101. 1+14.0b 484. 1+64. Sabc 4.06=0. 10bc 11.98+0. 23ab 53.95+3. 37ab 26. 38+3. 58ahc 0.30+0. 08b
P8 97.8+7. lc 522.7+7.9a 3.95+0. 22bc 11. 63+0. 44h 52.76+1. 84ab 28.30=+1. 83ab 0.31+0. 06b
P9 100. 1+2. 6b 473. 8+25. 9abe 3.97+0. 18bc 12.49+1. 34a 51.37+1.92b 28.15+3. 46a 0.39+0. 12a
P10 118. 4+23. 5abc 471.0+32. 3be 3.89+0. 17¢ 11.71+0. 40b 53. 88+2. 50ab 27.09+2. 15ab 0. 34+0. 09ab
P11 91. 1+38. 2be 548. 8+37. 8a 3.86+0. 14c 12.27+0. 33ab 55.57+2.74a 25.01+2.61b 0.30+0. 07b
P12 129.7£17. 1a 468. 5+34. 2bc 3.99+0. 17be 12. 20+0. 83ab 53.10+2. 49ab 27.13+3. 13ab 0.29+0. 04b
CV/% 7.29 21.75 4.82 4.73 5.37 10.93 22.35

DRGNS E R R 25 5 B2 (P<0. 05) Different lowercases in the same column indicate the significant (P<0.05) difference.

2Pl FRETH RS Hule Town of Ningguo City; P2 T FEATEPE4E Xiaxi Town of Ningguo City; P3: THETIIEE L Xianxia Town of Ningguo City;
P4. TEi £ Nanji Township of Ningguo City; P5. K EALHE B Qizili Town of Shexian County; P6. $E % 144 Chakou Town of Shexian
County; P7: - =FH%H Sanyang Town of Shexian County; P8. WEfEILATF £ Yucun Township of Jingde County; P9. WEfESL %K % Yunle
Township of Jingde County; P10; ZiiEE RIS Fuling Town of Jixi County; P11: G E KA % Jiapeng Township of Jixi County; P12 1% H3
D2 Jingzhou Township of Jixi County. CV. 5 5 Z 8 Coefficient of variation.

2.3 BELUZRRIREERIMCEERSSE
BJ Pearson HH XM

2.3.1 RERAMIKE G Pearson 48K M i
5 LA SR S 8 UM R (0] (1) Pearson AH 5¢ M 4317 45
RILE 4,

e 4 Al UL SRS AR IR SRR AR R IR R AR 2
WE(P<0.05) A, 5SRILPZEWEFE (P<
0.01) FAHIE ; e SR 428 5 1 SR N4 A g SR 5 JE o 2
A ISR AR 5 IR R R R I IR A O
IR ST IR 5 AR R R B ARG AR
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Table 4 Result of Pearson correlation analysis on phenotypic characters of fruit of Carya cathayensis Sarg. in Southern Anhui"

MK FREL  Correlation coefficient

EiELY

Index PT SFM FHD FVD SNM NHD NVD NST SYR KYR
PT 1. 000

SFM 0. 025 1. 000

FHD 0. 088 -0. 087 1. 000

FVD -0.075 0. 099 —0. 914 % 1. 000

SNM -0.121 -0.154 -0.127 -0. 065 1. 000

NHD -0.022 0. 055 -0.251= 0.211 0. 109 1. 000

NVD 0. 094 0. 086 0. 120 -0. 306 0.011 -0.339% 1. 000

NST 0. 104 0.079 -0.096 -0.029 -0. 007 -0.271=* 0. 306 1. 000

SYR 0. 087 -0. 064 -0. 165 0.111 0.111 0.078 0. 081 0. 554 = 1. 000

KYR 0. 080 -0. 056 -0. 109 0.055 0.112 0. 066 0.074 0.514= 0. 813 1. 000

DPT, JEZJRHE Pericarp thickness; SFM: i b Single fruit mass; FHD; $S2 42 Fruit horizontal diameter; FVD; H:5Z4\ 42 Fruit vertical
diameter; SNM: BB & Single nut mass; NHD: "IERAETE Nut horizontal diameter; NVD: "RIFEZA4% Nut vertical diameter; NST. "% HL 575 B
Nut shell thickness; SYR: H#3 Seed yield rate; KYR: H{7 % Kernel yield rate. *%, P<0.01; * . P<0.05.

5 T AR W IEAR G HA SR SR AR 18] 9 A
PQESOFNTE N
2.3.2 A= EBF 54 F A6 Pearson 48 & 5T
M P LLAZ BRI T2 B3R 03 3% i (AL 46 2 1 B RUHELIG D17
i DURCHLNE 105 v BB IR TR AR R | TR IV il 7 AT I
JRBRAHXT & &) ]/ Pearson A 43HT ZEIRWFRS,
SRS N0 Y e o 0 s U EP S
PR ) 2 O K b B e SRR

®5 IRELEMMICEZRS S EEM Pearson XS HERY

U LA R ARSIV ol PR R 5 S A o 3 IEAT SR
5 R R R RIS SRR R A OS5 6 52 0 3 TR ARG s KL T 2
g IR IV R AR SRR PR AR X 5 B W IR O
5 R R TR AR X 5 0 2 Wk 3 SRR G RIS AT X 5
PRI PR AR X 25 A 2 R ARG s AR R AR X 5 i 5
TR AR 5 L 2 TR A SC IR AR X 35 1 15 A R
ISV JBR PR AF X 25 B W 385 L AR G 5 MR AR X 25
P RRIR AR X 5 52 3 TR AR O

Table 5 Result of Pearson correlation analysis on main nutrient contents in kernel of Carya cathayensis Sarg. in Southern Anhui'

MK ZREL  Correlation coefficient

izt

Index of C, RC, RC, RC, RC, RC,
C, 1. 000

C, 0. 560+ 1. 000

RC, 0.072 -0. 495+ 1. 000

RC, 0.512% 0. 058 0. 479+ 1.000

RC, 0. 817 0. 604 -0. 069 0.222 1. 000

RC, 0. 825 0. 691+ -0.174 0. 238+ 0. 744+ 1. 000

RC;s 0. 295+ 0. 346 -0.179 -0.097 0. 396 0.351% 1. 000

l)C] . BEH B & Protein content; C,: MLABWI % Crude fat content; RC, : WEARFRAHXS & &t Stearic acid relative content; RC,: MR AHXT &
Palmitic acid relative content; RC, ; JHERHFHX] & &t Oleic acid relative content; RC, : WJMERAHX) & & Linoleic acid relative content; RCs : YV JBRFRAH

%72 Linolenic acid relative content.

#% . P<0.01; = . P<0.05.

233 REABABREFELEIZASEEY
Pearson #85% M7 Bt B LLAZ B SR SE R A MR 5 F
=GR i (A4S R A BRRLAR ID7 & i DL SOH
T R REARTR AR IR | SIE I R N SRR AH X 3%
it ) [ Pearson AHXHE TS R LK 6,

1 6 ] L . BRI SRS B 5 Il R I I R A X

T IR A O ORI AR T AR R i DL R
PR IR FIIE It R R X 5 e 52 X 35 TE AR OG5 iy I SR
AR IS REARTRAR X 5 i 52 35 R O s ORISR
553 TORURLING 105 5 #2 LA % ik 798 010 3ok PR AH ) 55 4
LR FIEAR OG5 R A X e A S SO OG;
PR A A R o B LRGBSV R R JRR
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Table 6 Result of Pearson correlation analysis on phenotypic characters of fruit with main nutrient contents in kernel of Carya cathayensis Sarg.

in Southern Anhui

*E)t,%’;f[m Correlation coefficient?’
= AAI) ne vy =} N 25 L) N 25 L) 2y L

MR mARAR RURDAR BURMAM AR GRRRARIAR  WRRMIREARE  WANRNIRS AR KRR f
Index Protein Crude fat Stearic acid Palmitic acid Oleic acid Linoleic acid Linolenic acid

content content relative content relative content relative content relative content relative content
PT 0. 086 0. 096 0. 046 0. 049 0.123 0.021 0. 050
SFM -0. 080 -0.077 -0. 067 -0.058 -0. 006 -0.094 -0. 196
FHD -0. 164 -0.112 0. 091 0.018 -0.250 -0. 142 -0.110
FVD 0.098 0.074 -0.054 -0.0138 0.174 0. 094 0. 105
SNM 0. 185 0.133 0. 038 0. 039 0.226% 0.233%* 0. 101
NHD 0.265% 0. 008 0.227%* 0. 135 0. 258 0.236%* 0.078
NVD -0.023 0. 040 -0.260* -0.135 -0. 003 -0.035 -0.077
NST 0.237* 0.516%* -0. 601 * -0. 111 0. 338 0.327x* 0.108
SYR 0. 748 * 0. 809 #x —-0. 546 0.137 0.716% 0. 769 0. 394 *
KYR 0. 679 0. 875%* -0.421 % 0. 082 0. 657 % 0.716% 0.336%

Dpr. e Pericarp thickness; SFM: AL Single fruit mass; FHD. HLSTEE42 Fruit horizontal diameter; FVD, HSZZA4E Fruit vertical
diameter; SNM . HLUR R Single nut mass; NHD . "BIRA#4E Nut horizontal diameter; NVD: "RRZA4E Nut vertical diameter; NST. W& 55 5 fiF
Nut shell thickness; SYR: H#F3 Seed yield rate; KYR: H1{7=# Kernel yield rate.

P s P<0.01; * ; P<0.05.
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REORZ(21.75% ) , WA PR AR T 5 5 19748 5 R
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