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WE. AR LM Carya cathayensis RFEXF RAER T L 25 RAF ., FA=I5 WA= 5y 82 o9 EALHFIE, VA 40
FAE LB ARM, SR AR, B A B BF IR RUE. AR BRI T SRR,
FIRIT T o egAn kit EREY. ia#ﬂat%%ﬁmﬁzjﬁf’ REFHREREXAREZ M, 2R EFTH
AR ZE@FA=SA, P 8 A 5-20 B RAAM-THRABERRTHK0.62 g- k' HKE 134 g- k™), WRERA=
WREERS, AR ES>HAS A S5 B 1171 mg-kg" 29 A 6 B4 3.44 mg-kg', ™R EAT R E 24N 5.70
mg-kg! I3 £ 9.18 mg-kg”!, ML REFPHRESHALEBKENR, HBEHS A 1720 B; =K. B, #hF
BB TRE,;, REFRF - PT RAERE>HA —FAMAR, BB RESHEkE LA BE%% LA, 8
A 5-10 B Z A5y Heif AR R B (A 243.20 mg-g”' LA £ 586.02 mg-g), Bk, LihBR ., AFHIER R A= A EE A PR
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Abstract: To clarify changes in composition of mineral elements, oil content, and fatty acid content of kernels
during maturity of the hickory (Carya cathayensis) nut, the contents of N, P, K, Ca, and Mg in kernels and
pericarps, as well as oil content and fatty acid composition of kernels during the late development and matura-
tion periods of fruits with 40-year-old mature hickory trees were measured. A correlation analysis of these com-
ponents was also conducted. Results showed that during the maturity period (from August 5th to September

6th), dry matter of total fruits did not increase (P>0.05). The fast accumulation phase of the kernel was from

Weks B, 2018-11-21; &[E B, 2019-03-15

FETH . WA ESVRITRITH (2018C02004) ; #VTA L (R i it B EORHE £301(2016C02052-13)

Vg fA . MEK, TR, WFRMEREMIE, E-mail, 513847707 @qq.com, EE1EE . HEE, SHLKR
I, MEFRBF TS S5 . E-mail; zjfe_ghxia@126.com



5 36 &4 6 Y] TEPRAE : IIAZBER S G R b B BT R SRR AL 32 1k 1209

August 5th to August 20th with dry matter of the kernel increasing 116.1% from 0.62 g per nut to 1.34 g per
nut), and an amount of organic matter was transferred from the pericarp to the kernel. K was transferred from
kernel to pericarp with K in kernels decreasing from August 5th to September 6th from 11.71 mg-kg™ to 3.44
mg-kg™'; whereas, in pericarps it was increasing from 5.70 mg-kg™ to 9.18 mg-kg™'(P<<0.05). Contents of N, P,
and Mg in the kernel was higher than the pericarp. Contents of the main mineral elements in the kernel and
pericarp had some correlation. Total oil content increased quickly and then slowed during maturity with the fast
accumulation phase from August 5th to August 20th where total oil content went from 243.20 mg-g™ to 586.02
mg-g” (P<<0.05). Oleic, linoleic, and palmitic were the main fatty acids comprising approximately 92.33% to
97.50% of the total fatty acids in the kernel. The oil content was significantly and positively correlated with the
contents of palmitic (r=—0.855, P<<0.01) and linolenic (r=-0.931, P<<0.01), and was significantly correlated
with the content of oleic (r=0.783, P<<0.05). Fatty acids which had near or the same number of carbons tend-
ed to have a highly positive correlation. The content of oleic was also significantly and positively correlated
with the content of linoleic (r=—0.966, P<<0.01) and linolenic (r=—0.854, P<<0.01). In general, N and K were
the key mineral elements for fruit development, N and K contents in the kernel had a high correlation to fatty
acid compounds, and it was a suggested that fertilizing in the early kernel filling period was key to achieving
high yield and high quality cultivation. [Ch, 1 fig. 4 tab. 30 ref. ]
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IRk Carya cathayensis J&=H A A9 B RS TR AR A B FR Y, R U8R ERE, & oA R .
BENiRR . AT, 4R TR MAYEEY BT, BRI HE R AR RAAE Y | wESE
GV G Y5 B REY, AR R T RR 0 KBRS LA R AR AR ) R i
R R AZ —, iR RR AL LA S T AR AR | MR S AR RIIR IR N 32, ARG
IR o5 SRR TR Y 88.38%~95.78%", W FUEFIRERMAERKKE | 77w IE BUF i BT & A LA, A it
JE 2 SR 5 1 7 () DB AR, LR e | BRI B i PR I TR A s e L 5 o 1
KT AR B O IR 2%, Z AR E S, BT IR 8 21T T g
ST P 2, X s ma LA AL B AR T R R R AR i s AR A b
FRAPRGLI2) i R RS B IR S A AR A A L R LAk s G A rhoh R A
R AR AR50 I R I R AL AR SE B A HGE . HUANG 280758 o 5 S 2 AR R 424 3 T 9%
T IEMI G & & AR b m R S TR S PR DALY AR e SRR R 5 s R, R
A R SR RGE RE R RS SR . BRI RUIR T RRAL R Bh A AR, T, ARSI I Ll R R
SERCAGT R P AR R A R R B AR B BESE R T TR B L R R R I AN B R 4 AT
BB, T EERROCER . AR IR R I Sh AR LA R AT Z AIA S R R, LI A&
PRl RIS

1 #MEEF&®

1.1 gt

TR M A T W VLA WO T 1 22 X AR AT BEL 2 A (30°11714.68"N, 119°44'52.28"E) , Z X IR N 50~
200 m, 4ERFKEN 14000 mm, FFHIRN 158 °C, 7 AR  28.1 °C, 1 AFHSEN 3.4 C,
HERPECN 1 939.0 h, CREWIH 234.0 d, 1B IR Z) 40 a, BEE A KE, TN AL, 4
R N (3.88+0.42) g-kg™', 2N (1.7220.28) g-kg™', BHRLH N (146.40+3.60) mg-kg™, 2 He it K
(46.17£1.97) mg-kg”, ZHtEHER (4.3740.38) mg-kg',
1.2 ##

FEARHE H I8 AR AR 0 LLAZBRERERY 6 B, HURERS, TERIEEERANEL, &4, ™. 76, L4405
PERFE, BRUCRAEZ) 200 RRSE, IRAIA), B O4SEEE 7 A R SLI0 =, KR R (IMNREN
TR, NEARECHEET) a3 BT IE S A, BRSO, AR L AZBR SE i O
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TE S 1 BRI LR BORE , UREmt ik 8 HS H, 8 H10H, 8 H17H, 8 H20 H, 8 A23
H.8H27H.,8A31HMIAG6H,
1.3 At
1.3.1 FRAEMNE & MR R RSRR-SAREEG, 2RV BN E, 2k
FHARER T ERIE, B . 85 BERIR PRI B BT
132 fgAefghriem 2 MG DT E IR GB/T 14488.1-2008(H IR it i Y& [CHh 3R B #E 4T
g, FEEFN A A g BRI % FH B GC-2014 SAHA A %€ , AccuStandard 23 &) 4 72 1)
AOCS007 g IifRAE RFRFE 2 AP ISR LLAZ BRI 3 8 GB/T 17376-2008¢ ShiAE Y iiAg 1 i H g
Hil 4 Y P B EE A e AT AL, BRALSE 2R B 2 pL VEA @IS T 00, A @IS AIE . B @5
FE(30 m x 0.32 mm x 0.25 pm); KIGE TG (FID) ; FRRERHIRE 235 °C; il #$iE)E 240 °C; F4
TR . EIRIEEE 150 °C, 34 2 min, A5 Ceomin™ 7 & 200 °C, #3710 min, 2.5 C-min™ F+Z 240
C, TRFF 10 ming HAUNER(N,) 3 20 Eh 40 < 1; HEAE— e
1.4 HIELESS R

BB EIR R, A 4RG3 % T i3 f5 % FH PASW Statistics 18.0 #£47 Duncan
L R RIAR S ST

2 BRGH

21 RIBBEEPFM-HNERTET RTERESBNHSTHREXY

IR SR S B R SR STl g e 3, M8 H 5 HAY 5.00 g- ki 9 mzI= 9 H 6 HAY 5.15
g- R (P>0.05), P THirE 8 H 5-20 HHRERI M, M 0.62 g- ki Bafms] 1.34 - ki, WK T
116.13%, BLJEZEEEm, FET¥5rE 8 H 5-17 HIAE T, M 4.38 g-Hi- FEF) 3.82 g- ki, ZJFZklg
T (P<0.05), BERHIZBYEL(8 H 5-17 H )J2 5 iz A B s I f Qi e fn e A O RE et 2
TH A RS (B 1) .

P R BCR RS R, Hoh 8 H 5-20 H, TR, R ERS B AR m 1/3, i
W B A 3, 76 8 H 10 A {l, J 341 mg-kg™; SRR EOLAR TR0k, (HARXT
FaE (P>0.05), MEPFEEUE EIF, 168 A 10 Hikfi(E, M 12.40 mg-kg”, MJaHE R, &
8 J1 20 HIFILTRE, ZJa Bt b Fh; A BB B S A AR (L a3 L, BRZEAM R e Tl A7
e S AT AR AL, A AR AR e T, 5 R, R TRRORA, AR RN, R 1.91~2.06
mg-kg!; AR ECR S TS ETE, 78 8 A 17-20 H 4EHE— N RARAIKE, s X ETH53.36
mg kg™ A, PR MR BT PR R BT R B TR, 0.43~0.64 mg-kg™,

FHICHESI T (R 1) R, SRR AR T 2 T 0 B0 — & I AH DG, AHOC R BRI 35KF- DAL
A 6 XF, T EUFAR R BB B 8 IEAHDCOC R, AHOCRECH 0.879, SRk, #1, 15, &

F1 RIpFIRPHCMRET RTERES BB XES T
Table 1  Correlative analysis on N, P, K, Ca and Mg content of kernel and pericarp during the maturity of hickory nuts
TgE| A REAE RMOEE CREEE RMOER JREHD RMCAS RES RMOBE SRR
MR 1
REHE 08790 1

FEE 0472 0.210 1

RE®E 0114 0.118 0.130 1

FE 0909%  0.801% 0.656 0290 1

B E —0.633 -0.412 -0.140 0203 -0.525 1

A EE  0.024 -0.116 0.304 0257  0.001 0.416 1

RES 0335 -0.057 0.024 -0.110  -0.093 0.443 —0.468 1

B8 0.880%F  0.859%* 0.550 0.198  0.842%* -0.344 0.257 -0.274 1

R 0319 0.551 0.141 0.125  0.448 0.263 0.096 0.484 0.360 1

LY. * FORTE 5%/KF LS B, = FRTE 1%KF B2 m ¥
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Figure 1  Dynamic change of mass and mineral element contents in kernel and pericarp during the maturity of hickory nuts

Fi o B OCHESRN B P A SR AR B BRI IE A R, MR BN 0.909
%mmwo%ﬁﬁ%ﬁﬁ%\%ﬁiﬁﬁ%ﬁ%ﬁﬁ%ﬁﬁﬁ%ﬁﬁ%%%,W%%Aﬁﬂﬁoanﬁ
0.859, A #5345 S IE ARG, AHOCRECH 0.842,

2.2 RIS ERFCAER. BB TH REXHE

M 2 0L, R RS B BOEE ETE, 8 A 5-10 HEAs P iR 23], M 243.20 mg-g” T+
$)586.02 mg-g™, FET 14145, ZIRZEE LT, £9 A 6 Hikfim{d, M 66524 mg-g,

P AR B AR & 5 FRER BT, AR AR I RRAR X & e BT R, Hodh R Al
R SE TG TR, Z AWM IR FREE LT, MAARIGmR hAR AR & RS TR (N8 H 5
HY 6.68%FK%2 9 1 6 HIY 4.43%); fEARRRARXT & f e R (N 8 H 5 HIY 2.00% (%% 8 H 20 HIY
0.85%) 5T+ (9 H 6 HikE] 2.09%); feARRARX & &AL AKN, 758 A 20 HEAX, 7 0.12%, 8
10 HF19 H 6 H¥Em, 43514 0.36%F1 0.35%,

BN RN G R P R AR S e M T (N 8 H 5 HIK 59.79% i & 8 H 10 HIX 74.62%),
e e (8 H 20 Hik 81.78%), HJi FI(9 H 6 HFEZE 70.78%) ; -11-—HERIGERASMEAHIN, 8 H
10 HE A, 7 0.17%, 8 H 23 Himy, ik 0.39%., Z ARG DT oIl BR AR XS & e R TR (M 8
H'5 HI% 25.86% FFEZ2 8 H 20 HAY 10.75%) 5 F- (9 H 6 Hik 20.24%) ; WRRERAHXT % 5 5 Wi FR AH
L, SRR (N8 5 HiY 5.26%M% 8 A 27 HIW 1.13%)J5THE (9 A 6 HZE 1.77%), B FeARAE H B
B B0 JE IR . AR LIRS S s B b, TR . MR . AERER R AR IR By, =
i B IWR B 1Y 92.33%~97.50%; 8 H 5-10 H ARSZAR W MR Wi RR 4 43 A8 b i K, FEERINAETMBRAH X

R PR ITRSIV 30 R ) PR ARG

% 3R IR SRR R A RR R A B A SG, AHOC R B 51 -0.855 F1-0.931, SR B3 I

FHIG, MEFRECH 0.783, NEWIER h EAAH I 5lOM [ A% K B2 i IR DT R AE DG MRS, AR AHIR 5 I RRR I
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Table 2 Changes in oil contents and fatty acids composition during the maturity of hickory nut

TR FIBR VTR (SFA ) AE X 25 /% AN FIAR DT AR (MUFA) HIXS & 1 /%
m KIS/ VL AIAR TR (SFA) AT &5 FAELE Eaﬂﬁ;{fl #Jr)fﬁ o i
(H-H) (mg-g™) frhE B NE R e N TR i Jﬁ%{ N7y

08-05 243.20+12.72 ¢  6.68+0.25 a 2.00+0.14 ab 0.26£0.02b  9.44+0.52 a  59.79+1.72 ¢ 0.19+0.01d  60.93+1.64 c
08-10  586.02+11.24 b 5.66+0.22 bc  2.27+0.21 a  0.36+0.03 a  8.06+0.41 b  74.62+2.03 b 0.17+0.01 d  74.52+2.17 b
08-17 584.82+21.78 b  5.94+0.17 b 2.11+0.19 ab 0.23+0.01 b  7.98+0.36 b  74.14+2.18 b  0.24+0.01 bc  74.65+2.66 b
08-20 612.37+13.52b 497024 ¢cd 0.85+0.07 ¢ 0.12+0.01 e 5944029 d 81.78+1.86 a 0.22+0.02 ¢  82.00+2.14 a
08-23  625.84+21.38 ab 5.28+0.29 be  1.29+0.12d  0.19£0.01 ¢ = 6.76+0.48 ¢ 79.11x1.65 a 0.39+0.03 a  79.49+1.85 a
08-27  634.28+14.09 ab 5.21+0.24 ¢ 1.59+0.11 ¢ 0.16x0.01 d  6.96+0.35 ¢  74.68+2.21 b 0.26+0.02 b  74.93+2.42 b
08-31 647.37+18.17a 5.08+032cd 1.88+0.12b 0.15+0.01 d 7.10+0.46 ¢  72.38+1.78 b 0.27+0.02 b  72.65+2.43 b
09-06  665.24+17.66 a  4.43+0.36 d 2.09+0.10 ab 0.35£0.03 a  6.87+0.51 ¢ 70.78+x1.98 b 0.34£0.03 a  71.12+2.42 b

HICH-T) ZAMANARIIIRR (PUFA) AR & 5/% Kf@%ﬂHE%M‘(UFA) SEA/PUFA
RIATHT R /N XS i 51t %
08-05 25.86+0.69 a 5.26+0.47 a 29.63+0.72 a 90.56+1.08 b 0.32+0.02 ¢
08-10 13.49+0.52 b 2.82+0.22 d 17.42+0.87 ¢ 91.94+1.14 a 0.46+0.03 a
08-17 15.28+0.65 ¢ 2.51+0.20 b 17.37+0.84 ¢ 92.02+1.63 a 0.46+0.03 a
08-20 10.75+0.55 e 1.22+0.12 d 11.96+0.76 d 93.96+1.59 a 0.50+0.02 a
08-23 12.14+0.61 e 1.20+0.15 d 13.34+0.83 d 92.84+1.86 a 0.51+0.03 a
08-27 16.58+0.48 ¢ 1.13+0.10 d 17.70+0.69 c 92.64+1.74 a 0.39+0.03 b
08-31 18.43+0.73 b 1.62+0.13 ¢ 20.06+0.94 b 92.70+2.03 a 0.35+0.01 b
09-06 20.24+0.82 b 1.77£0.17 ¢ 22.01+1.02 b 93.13+2.16 a 0.31+0.02 ¢

BEOT: WISV /NG 7 BE s D250 B 3 (P<0.05) 5 NERRART & RELURIR WM & it 100%7F
&3 Wik R A 2 o RS A AR AS A BR 28 43 (8] A9 AR X 1

Table 3 Correlative analysis on oil contents and fatty acids composition during the maturity of hickory nuts
iy FrAiR fElERR R MR R--TEEER Wik DI RI
gy 1

FAR R -0.855% 1

T -0.216 0.324 1

AEAER -0.160 0.108 0.765% 1

TR 0.783% -0.586 -0.627 -0.416 1

K-11- AW R 0.494 -0.572 -0.266 -0.124 0.299 1

RUATHIA -0.662 0.395 0.543 0319  -0.966%* -0.149 1

M RRTR -0.93 1% 0.842% 0.530 0.444  —0.854%* -0.566 0.706 1

UL . * FORTE 5%KF LR B, * FIRE 19K L5 BE

BEIEMIG, MKERECH 0.842; WHRER SRR W FIEADE, MERECH 0.765; MR -5 0 Ih B2 AT M
Rt i 25 SAAHDG , AHOC R BT -0.966 F1-0.854
2.3 RImBEPER. BIESH RITEMEXYE

M 4T UL, SRR SR IRIER A e, P SR IR AR IR B . AR R AN
PRI I 35 IE ARG, ARG R0 0.863, 0.877 F10.940; S0 FIAS A NG 5 R M 3 Ak 5C
FHOC R B3 1 -0.976 F1-0.861, B A SRR IITR S . PEARIR AN RRFR AR & 35 I ARG, AHOCREL
43928 0.873, 0.939 i1 0.883; S fik i A AR I R i i W i 38 A O , AHOC R B0 1) -0.836
-0.747, BB S5 FH RS DR BB RN 035 IEAHDE, HHOERE 500 0.855 A1 0.836, S
MR 2 TEARDG, MHOCREON 0.796, 5ANFIR IR A it FI B -11- - Rl R dnb 2 R AH G, AH G R K
G35 R-0.815 F1-0.748 , HEHR | BRI B 55 SR E T AUE D R A DGR AR B W E MK,
BRI R T DA S B AR S A B S KSR A 1 X,
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x4 kRS ERMCAEMMERBREMC, REV RITERENMEXGE
Table 4  Correlative analysis on oil contents, fatty acids composition and mineral elements content of kernel and pericarp during the

maturity of hickory nuts

ey ATAE RER S FMOBE AR RMTER REHT O RMOES SRR MO RERE
f& Wi -0.836** -0.976%* -0.119 -0.110 -0.694 0.330 0.012 0.157 —0.859%* —-0.485
Tt 0.939%%  0.877%*  0.247 0204  0.796* -0.613 -0.145 -0313  0.767*  0.239
g 0.396 0.287 0.695 0487 0577 0.234 0.335 0234  0.399 0.543
AEAEIR 0.356 0.252 0.727% -0.013  0.534 0.151 0.407 0.266  0.395 0.676
TUFTRE W R 0.873%*%  0.863**  0.467 0332 0.853*% —0.250 0.055 -0019  0.805*  0.566
TR -0.557  -0.758* -0265 -0350 -0.552  -0.233 -0.181 -0218 -0.695  -0.697
-11-Z - Blaig -0.670 0527  -0.605 -0.448 -0.748* 0464 -0.165 0392  -0.792%  0.077
BN RS TR -0.551  -0.749* -0.289  -0361 -0.561  -0.242 -0.182 -0.237 -0.694  -0.703
RIATHTA 0.339 0.603 0.133 0335 0328 0.446 0.221 0292  0.544 0.649
RN 0.883%*  0.940%*  0.371 0287  0.836** -0.239 0.179  -0.127  0.908**  0.619
Z AR 0.476 0.700 0.257 0.363  0.493 0.328 0.225 0261  0.658 0.707*
AL F A TR —0.847%% -0.861*%* -0406 -0.281 -0.815* 0.275 0.085 -0.057 -0.746% -0.538

BT, * Fonte SOKF LT, = FonlE 19K LIt 5
3 itit

LLAZ AR SR S A B Th SRS T B S gz g, M T R, H 8 A 5-17 H 2R LT
PR A RS T BT R R R B BT RN 8 5 H&E 9 H 6 HAFTEW]
WRRNERK AR, RIARBER IS st B R R ACIE BRI 2R B R, B BERE A
B TR, MR AR NRAE, N 2.90~3.28, F A4S B4 EON B TR kR SRS R
B RA . BB R BB TR, At TR, R8T, TR EE TR,
PG | BERVMARETGE TR, 2B TRE, FREESLT RGN, Pk Juglans regiaFILAZ PR
SERLAGE R TR A R T BT R AR R 2

TRHEYF PR G B TP AL SRR R LU D Al o AR SR S st 7 v (9 R i o i 434505
Pk I E 228 B, (RACE 1AM R, BRI T 80N 8 H 5 H 1% 243.20 mg- ¢ 71 %1 586.02
mg-g”; ARMTER M F B RIMAR . WIlR . FRIRAER, — 3 RN RR B9 92.33%~97.50%, Sk,
WAL Carya illinoinensis NRITR A B or— 20202 LLAZHRFI A5 105 FIRR I B2 41 53 AH X% JE7E 8
H 5-10 HAsfbf K, FEERBULEIMER A DL in AT MR A P R, X 528 Camellia oleifera FN
Fe ILAZAF AL AT B b AR — 20220 ORRIRN . SRR DRERL R B R BRI R i AR AL R AN [
K Glycine max ¥FRI R B IR AR | WRERAY T [, BERRRR . TMERFEIMAR >, ARt iR
SRR N R ARG, 5RRR 0 IEARDG, BEIRIR 5 WM R 2 TAHOG 5 T RRIR i 3 IE ARG,
IR S IR . WIHBR I B 35 A MIAEAEAE Arachis hypogaea FF K F W, FEMIR S W RRIR
W B A SE, SRS N IMERAN 5 IEAH DGR Ak, B Bl R MR W RR AL 3 1 AR ALz it AL TR 5 38
B HAEMRZ R 2728

REEY LT FOTRPZOITTE, BAEEAEMIIGE™, R U A A Y 22 4]
BCER Y o ASWFFE KB, AR RI AR B ™ T R A — A e, RS AT R A e i
s WBICER SERNT AR IR AR S ATt R I . R SRR AR IR 2 S AR G fe s, AR L
R S HRW AN Z A FAR I R St 0 2 A OG T SRR | AN T A e R I JRR R 440 18 25 1E AR
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