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Natural variation of Prunus armeniacaand its influence on
almond oil content between different producing areas

LU Bin,ZHAO Zhong,L.I Ming, MIAO Xing-jun

(College of Forestry , Northwest A&F University s Key Laboratory of Environment and Ecology in Western China
Ministry of Education,Yangling , Shaanzxi 712100, China)

Abstract: [Objective] The study was done to analyze the influence on fatty oil and essential oil content
of natural variation of Prunus armeniaca through a study of infraspecific variation types. [Method) We
chose adjacent producing areas with similar site on the loss Gulied-Hilly Area,adopted the random sam-
pling survey method in field investigation,and calculated the external morphological characters of Prunus
armeniaca. Hereby the characters were to divide the Prunus armeniaca to different variation types,and the
differences were compared in morphological characteristics, thousand seed weight, kernel rate and oil con-
tent of different producing areas and variation types. [Result] With extremely significant difference on
morphological characteristics,and significant differences on thousand seed mass of the almonds in different
producing areas,as well as the almond oil content in adjacent producing areas,the almonds could be divided
into 7 infraspecific variation types, which had extremely significant difference in length, width, thickness,
ratio of length to width,thousand seed weight,and kernel rate as well as the almond oil content. [Conclu-
sion] The natural variation of Prunus armniaca is the basic reason for the differences of almonds oil con-
tent in adjacent producing areas. Taking the content of fatty oil and essential oil into consideration,type 2:

long fusiform is proved to be the best and Linyou in Shaanxi province is the best producing area.
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Table 1  Geographic position.climate characteristic in different provenances of Prunus armeniaca
AE A AF N5 K
= i # T L T L TR
Producing Longitude Latitude ; Annual it/ £ Frost-free A
Altitude . Mean Annual . Accumulated
area (E) (N) sunlight . period
temp rainfall temp
B VG B i Linyou, Shaanxi  107°19' 34°33' 1 345 2168 9.2 680. 3 178 3018
Hilt R A Lingtai, Gansu 107°00' 34°54' 1250 2 453 8.6 650. 4 159 2 804
H il PR3 Qingcheng,Gansu 107°16' 35°42' 1380 2 250 9.0 537.0 169 2 839
H il #Et Huachi, Gansu 107°29’ 36°07' 1356 2 340 8.7 510.0 178 2 887
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Table 2 Seed characters,thousand seed weight and kernel rate of Prunus armeniaca from different provenances

X Bt /em 58/ cm )8/ cm LE R TR /g IR/ %

Producing area Length Width Thickness Length/width Kernel weight Kernel rate
%% Linyou 1.91 1.55 0.98 1.24 1073.09 22.36
A& Lingtai 2.19 1. 68 0.97 1. 31 1 304. 22 25.87
PEY Qingcheng 2.09 1.63 1. 00 1. 29 1562.73 24,87
£ Huachi 2.07 1.57 0.94 1. 33 1128.72 25.97

F{H F value 81.28"~ 43.69" " 13.31*~ 18.57* 87.04* 8.98*
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express extremely significant difference,standard “ * * ”express extremely significant difference. Table 3,5,6 are the
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Table 3 Content of fatty oil and essential oil of Prunus

armeniaca from different provenances

% W 7% w7
Producing area Fatty oil Essential oil
B Linyou 48. 24 1.05
R & Lingtai 41. 04 0. 81
PRI Qingcheng 46. 39 1.02
483t Huachi 44,02 0. 89
F{H F value 414,24 140,37~
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Table 4 Seed characters and proportion of variant types of Prunus armeniaca
7R 5k ) L F 1 " . 5 0 -
S T ) oL BW g W ®s mE oww o umg 0
Variation Appearance . . X . . Wi/ %
Provenance . Top Tip Dorsum Stria Wing Basal Symmetric .
type description Proportion
PR R AN g R, [ BIR , 2 R
BB T KEH BT W - PR Al " 4 e
1 Xiayongan village, Moderate karyotype, Inner Poly- . . 21
. ; Flat Absence Flat Narrow . Symmetric
Linyou, Shaanxi round drum-shaped concaved merized
2 ok ;‘?HJ s 2 k23 . /1 . / A
P BRI K Bt AR wn ok e bAm %4 i
2 Cuimu village, Small karyotype, Shallow inner Poly- . . 74
. . . K Outburst  Presence Flat Narrow . Symmetric
Linyou, Shaanxi long fusiform concaved merized
(730N (R NE ]
G ESEEEL X H Rk g - - M R '
. e ¥ i ¥ . , X5 .
aili forest farm, Large karyotype, Shallow inner Poly . 73
. S . Flat Presence Flat Moderate . Symmetric
Lingtai, Gansu ellipse, surface concaved merized
has netlike texture
BAUN, SR
DI L KDL 2 EAIEE: Sy e A o
. 5 el 7 X R
4 Zhouzuling forest Small karyotype, Half concave  Outer Poly- . 57
Outburst  Presence Narrow . Symmetric
garden round drum-shaped, and cleft  convexed merized
surface smooth
9 I B
L E L AL A R Tk .
4 R H Ak S . X - P A
- Taibailiang D& A I Gl X B
5 Moderate karyotype, Inner Poly- . 29
forest form, Outburst  Presence Flat Moderate . Symmetric
X . oblate, surface has concaved merized
Qingcheng, Gansu .
netlike texture
HiltEmaR T VNN TN e e Sy A
Lo IR %t A . o i X AR -
6 Liliangzi village, Small karyotype, Outburst  Pres Concave Outer Moderat Poly S i 35
Huachi, Gansu long drum-shaped utburs TESENCE  nd cleft  convexed oderate merized ymmetne
73N 1N
E B RS i34 1] 2 =
- RENRERAE O mmEE R o
A Large karyotype, R A Concave Deep i X R
7 Dianping village, . . Poly- . 48
Lo ellipse, surface Outburst  Presence and inner Moderate . Symmetric
Huachi, Gansu . merized
has obvious cleft top concaved
netlike texture
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Table 5 Comparison of seed characters,thousand seed weight and kernel rate of different variant types of Prunus armeniaca
5 LK ) T ¥ o — % /0
5] i Sl Bgem oijem  FOURE TRER/E W%/
Variation . - . Length/ Kernel Kernel
Producing area Length Width Thickness . .
type width weight rate
6 I T e
1 Bl P ke PR N 2.19 2.12 1. 27 1. 04 2 149. 4 24.06
Xiayongan village, Linyou, Shaanxi
T Bk S R e
2 gﬁ%;oﬁ&/[\ . . 2.20 1.41 0. 87 1.57 1123.2 29.71
Cuimu village, Linyou, Shaanxi
N 7
3 ﬁﬁﬁinﬁ%ﬂ(bj Lo 2.59 2.01 1.13 1.29 2197.6 28. 88
Baili forest farm, Lingtai,Gansu
A AL / ( ( ]
4 Zhouzuling forest garden, Qingcheng,Gansu L. 64 e 0.93 1. 24 798.67 S
H PRI AR R ; ; s
= y. 1~
° Taibailiang forest form, Qingcheng,Gansu 2.31 L7 0.98 1.35 1589.53 29.20
Ay As
6 ﬁm‘ﬂ‘dﬁd&a% .o 1.95 1.47 0.99 1.33 1128.3 35.59
Liliangzi village, Huachi,Gansu
- =H- A1 Sl
7 Hﬁ+(mme . 2.53 2.01 1.16 1.26 2 178.47 24.90
Dianping village, Huachi, Gansu
F {4 F value 467.84 " " 866.07 " * 132.30" * 376.70" % 2 143.11** 597.67* "
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Table 6 Comparison of the content of fatty oil and essential oil of different variant types of Prunus armeniaca
AR S 7= X g Wi o / %% K/ %%
Variation type Producing area Fatty oil Essential oil
1 [ V4 Bk i R 7k %2 &) Xiayongan village, Linyou, Shaanxi 47.13 1.19
2 [6le 7 Ji% 9% 42 K Cuimu village, Linyou, Shaanxi 49. 20 1.17
3 Hil R &\ B I Baili forest farm, Lingtai, Gansu 43.02 0.98
4 Hifr PSR #BE Zhouzuling forest garden, Qingcheng, Gansu 48.07 0. 86
5 Hl PRI K 142 Taibailiang forest farm, Qingcheng, Gansu 42,47 1.10
6 Hil e 2= B 7 Liliangzi village, Huachi, Gansu 46.67 0.78
7 H R e )5 ¥ Dianping village, Huachi, Gansu 39. 20 0. 86
F{H F value 34,247 144,72 %
R7T AAFREA—LEHTERRUNBESFLERSHENER
Table 7 Comparison of seed characters and oil contents of the same variation types in different provenance
Ap A X " e, IR /em  BOEEEL TR /g AR/ % BRIEM/ Y% Kk % BT
.. . %Z[\/cm $Zy¢,/cm . . 0
Variation Producing N Thick- Length/ Kernel Kernel Fatty Essential A/ %
Length Width . . . . .
type area ness width weight rate oil oil Proportion
92 7S ik i 2 K
N Cuimu village, 1. 04 2.20 1.41 0. 87 1123.2 29.71 49. 20 1.17 74
%iﬂ 2: Li S]’l’ - 1
P _inyou, Shaanxi
Type 2. HRREH B
b4 : Baili forest farm, 1. 05 2.23 1.47 0. 90 1130.4 29.96 48.97 1. 10 8
Long . D
fusiform Lingtai, Gansu
;ype HA AR s R
Dianping village, 1. 09 2.26 1. 46 0.91 1128.5 30. 06 49,13 1. 08 3

Huachi, Gansu
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