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Fig.1 Changes of fruit size and weight at the later stage of fruit development of pecan
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Table 1 Changes of oil accumulation and fatty acid composition at the later stage of fruit development of pecan

ARG R T AR TR
e HEACH -H) MR Unsaturated fatty acid/% JS8:is Saturated fatty acid/% =83
Variety Date Seed fat . YRR NA i Ji-11-— Total T TR AR TR Total
(month-day ) /% Oleic acid Linoleic Linolenic BRI /% Stearic Arachic Palmitic /%
acid acid Cis-11-20c acid acid acid
09 -07 16.61 59.40 17. 60 0.50 0.40 77.90 2.30 0.40 18.10 20. 80
09 - 14 38.85 51.70 32.70 2.70 0.20 87.30 2.10 0.20 10.20 12.50
© mhEs? 09 -19 54.32 64.30 23.20 1.70 0.20 89.40 2.50 0.20 7.90 10.60
‘ Mahan’ 09 -25 62.63 72.30 17.00 1.20 0.20 90.70 2.70 0.10 6.40 9.20
09 -30 64.81 76.40 13.70 1.00 0.20 91.30 2.70 0.00 5.90 8.60
10 -09 64.32*"  76.50"" 14.20 ** 0.80*" 0.20** 91.70 2.80*" 0.10** 5.40** 8.30
09 -07 38.46 53.90 30.90 2.00 0.30 87.10 2.30 0.20 10. 40 12.90
09 - 14 58.73 62.10 25.40 1.30 0.30 89.10 2.50 0.00 8.30 10. 80
‘28 5’ 09 -19 63.34 73.10 16. 00 1.00 0.20 90.30 2.90 0.00 6.80 9.70
‘No. 28’ 09 -25 68.05 77.10 13.30 0.70 0.30 91.40 2.90 0.10 5.50 8.50
09 -30 70.24 77.00 13.50 0.70 0.30 91.50 2.80 0.10 5.60 8.50
10 -09 73.32** 71.70"*  18.50"*  0.90"" 0.30 91.40 2.70** 0.10"" 5.80**  8.60

FEBERFN 5%, « HEFBE, » « NERMEBE.

Notes: At the significant level of 5% , * mean the differences was significant,
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* mean the difference was extremely significant.
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POCR & BB RS B AR B
A PR SRR e R B TR A R Bl R R SR
FHYIIRY 1.45 1. 62 F1 10. 60 1% ; SR 52 % F 414
FoRSER B AR IR T MR h 5T R
BRI AR, 3% 3. 67.,10. 15 1 10. 15mg -
g URFER0.41 4.45 F12.63 mg - g7'
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Table 2 Changes of mineral elements contents in green peel and seed at the later stage of fruit development of pecan

F 38 AN/ (mg-g™") B P/(mg-g™") HK (mg-g™") 5 Ca/ (mg - g7")
o - = = oY =
N T e T T L ¥ S TR L P
( month-day) Seed ! Nutshell Seed cel Nutshell Seed cel Nutshell Seed cel Nutshell
pee P p p
09 -07 17.60 7.04 4.30 3.63 1.07 0.65 15.86 14.20 3.52 3.67 10. 15 10.15
09 - 14 17.28 6.59 3.49 3.60 1.06 0.62 13.03 14.80 2.73 2.25 7.85 9.40
¢ 09 -19 14.67 6.03 2.71 3.05 0.92 0.39 9.99 16.00 1.99 1.80 9.50 11.75
‘Mahan’ (09 -25 14.30 2.98 4.62 2.81 0.56 1.00 5.92 3.77 19.25 0.86 7.48 6.63
09 -30 11.00 2.84 4.94 2.92 0.57 1.04 3.75 4.50 24.45 0.70 6.37 3.45
10 -09 12.40** 3.09*" 6.22*" 2.56* 0.42"* 1.05*" 3.82*" 3.29"" 37.30*" 0.41"" 4.45"" 2.63*"
09 -07 14.66 5.86 3.75 3.97 0. 80 0.64 14.08 15.25 3.32 1.74 4.78 8.91
09 -14 12.50 5.71 2.80 3.26 0.79 0.49 9.59 17.55 2.77 1.49 5.71 8.36
‘28 %5 09-19 12.58 6.20 2.98 3.16 0.94 0.52 6.60 21.00 3.41 1.11 3.15 6.63
‘No. 28’ (9 -25 8.65 2.45 4.92 2.43 0.35 0. 66 4.45 3.71 19.40 0.73 5.63 2.58
09 -30 8.39 2.40 4.94 2.52 0.30 0.62 3.55 3.90 24.25 0.52 5.72 2.98
10 -09 8.51" 2.60"" 5.25** 2.48*" 0.29" 0.72* 3.83*" 3.28%* 38.20*" 0.49*" 7.63** 5.31

# 0 L BEKENS% , + NEFRE, « » NEFWEE.

Notes: At the significant level of 5% , * mean the differences was significant, * #* mean the difference was extremely significant.
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Table 3 Correlation ayalysis of mineral elements and oil accumulation in seeds of ‘ Mahan’

e M b s i P b [ iy

A lem C*ruzzﬂgl Uns/:ll:it]j Dfaﬂﬁjfﬁicid Sal:?jif fozzﬁitcid N P K Ca
FIHE G Crude fat 1.000 0
A FRE R AR Unsaturated fatty acid ~ 0.972 0 ** 1.000 0
MRS AR Saturated fatty acid -0.976 6** -0.999 7% 1.000 0
N -0.878 3" -0.793 0 0.802 4 1.000 0
P -0.902 0" -0.807 8 0.817 7" 0.9343** 1.000 0
K -0.948 9 ** -0.8751" 0.886 9" 0.8736" 0.9321*" 1.000 0
Ca -0.979 4~ -0.951 4" 0.958 6"~ 0.8343" 0.9140* 0.9748*" 1.000 0

T o FORTE 0. 0L K- ERFMISE, « IR 0.05 K ERFMEK. T,

Notes; #* # Mean significant correlation at 0.01 level , * mean significant correlation at 0.05 level. The same below.
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Table 4 Correlation ayalysis of mineral elements and oil accumulation in seeds of No. 28
HH e S B i # B i
FH lem Cﬁizﬂgt Unsj;:ii?j E;jﬁ};cid Satlfj:(f Egﬁ;ﬁtdd N P K ta

Ca ML Crude fat 1.000 0
A ARG TR Unsaturated fatty acid ~ 0.976 7 ** 1.000 0
HIFIE IR Saturated fatty acid -0.977 3** -0.999 6 ** 1.000 0
N -0.8887" -0.923 6" 0.924 4** 1.000 0
P -0.955 1" -0.978 2** 0.980 9 ** 0.9723** 1.000 0
K -0.977 3" -0.998 3" 0.996 3 *~ 0.924 9" 0.9727*" 1.000 0
Ca -0.916 4" -0.9561"" 0.949 9 *~ 0.9529"" 0.9526*" 0.966 1*" 1.000 0
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Analysis of Dynamic Changes of Oil and Mineral Nutrients in Pecan at the
Late Stage of Fruit Development

CHANG Jun', REN Hua-dong', YAO Xiao-hua ', YANG Shui-ping’ , WANG Kai-liang'

(1. Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Hangzhou 311400, Zhejiang, China;

2. College of Resource and Environment, Southwest University, Chongqing 400716, China)

Abstract. [ Objective | To study the oil accumulation and the changes of mineral elements in the pecan ( Carya
illinoinensis) fruit during the late development stage, and provide a theoretical basis for further research on the
transformation and regulation of pecan oil. [ Method | The pecan varieties ‘ Mahan’ and ‘No. 28’ were used as
experimental materials. Through studying the fruit quality, the oil transformation and the dynamic change of
crude fat content, fatty acid composition and mineral elements content in different part of fruit in the later stage of
fruit development, the relationship between oil accumulation and mineral elements was investigated. [ Result ]
The results showed that the unsaturated fatty acid content of fruit kernel increased and then decreased in the later
stage of pecan fruit development. The crude fat content and faity acid content of fruit kernel were different with
fruit development, for ‘No. 28’ , the crude fat content in fruit kernel increased continuously, while for  Mah-
an’ , after increasing, the crude fat content showed a slight decreasing trend. The content of oleic acid and stear-
ic acid increased, while the arachidic acid and palmitic acid decreased gradually. The content of linoleic acid
and linolenic acid increased at first and then decreased in ‘ Mahan’ , but decreased in ‘No. 28’ . There was a
significant or extremely significant negative correlations between the crude fat accumulation and the mineral ele-
ments content such as nitrogen, phosphorus, potassium and calcium in fruit kernels. [ Conclusion ] The fat con-
tent in fruit kernel increases and the fatty acid composition in the oil changes with the development, and There is
a tendency of conversion from saturated fatty acid to unsaturated fatty acid. There are differences among varieties
in the changes of crude fat content of fruit kernel and fatty acid content of oil during the development of fruit.
The contents of mineral elements such as nitrogen, phosphorus, potassium and calcium in the late stage of pecan
fruit development are significantly correlated with the accumulation of oil, and these mineral elements may play a
role in the accumulation of oil and fatty acid transformation of pecan fruits.

Keywords: Carya illinoinensis; oil accumulation; mineral elements; correlation
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