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Selection of superior individual Pistacia chinensis based on 24 phenotypic traits
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Abstract: [Objective] This study was conducted to address the current situation of lack of improved
varieties and low yield in China, and to provide application materials for the selection and breeding of
improved varieties of Pistacia chinensis. [Method] Twenty-four indicators, including yield traits and
quality traits, were measured on 88 germplasm resources from seven provinces (cities and autonomous
regions) in China and statistical methods such as correlation analysis, cluster analysis and principal
component analysis were used to analyze the variation among the indicators and to quantitatively evaluate
each economic trait. [Result] (1) The fruit traits of P. chinensis showed rich diversity, with great variation
in yield and oil-producing capacity, relatively large variation in fruit volume, surface area and 100-fruit

mass, and relatively small variation in appearance traits. The variation in all indicators was less in healthy
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fruit than that in unhealthy fruit. (2) Yield per tree was highly significantly positively correlated with bearing
branch rate, number of the bearing branch, number of the fruit cluster per branch, number of the fruit per
fruit cluster and number of the fruit per tree, respectively. Oil content was highly significantly positively
correlated with healthy fruit rate, number of the fruit cluster per branch, yield per tree, yield of the unit
crown area and 100-fruit mass, respectively. (3) Cluster analysis classified the germplasm into four groups:
low-yielding ancient tree group, large-fruited group, medium-fruited group and small-fruited group.
(4) Using principal component analysis, 10 superior germplasms were selected, five from the large-fruited
group and five from the medium-fruited group. The top three overall scores were all from large-fruited taxa,
with an average gain of 56.49%. [Conclusion] The wide variation of the fruit traits of P. chinensis provides
a large scope for the selection and breeding of improved varieties of P. chinensis. The large-fruited group is
prone to produce superior individuals with very high overall scores, while the medium-fruited group is prone
to stably produce superior individuals with high overall scores. The Shaanxi and Shandong regions have the

environmental conditions suitable for the development of P. chinensis industry, and have more potential for

the development of P. chinensis oil species.

Key words: Pistacia chinensis; phenotypic trait; superior individual
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Tab. 1 Basic situation of 88 Pistacia chinensis germplasms
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(E) (N) (Atym  (TH)m (CHm? rate branch P branch  fruitcluster pertree  (YPT)kg area
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(NBB) %
(kgm)
iz &
Qufu, 116°59'13" ~ 35°35'24" ~ 55200 ~
Shangdong 1~35 H65917" 35°36104" 48~76 45~80 6.28~31.40 18.1~33.6 30~90 100~600 4~14 33~140 539 000 4.58~81.85 0.21~3.48
(QF)
BRPG R
Shangluo, 110°01'08" ~ 33°49'23" ~ 54450 ~
Shaangi 1~30 110°0610"  33053104" 664~930 6.0~13.0 6.28~87.92 153~558 40~95 75~600  6~18 53~226 1083 600 4.53~117.03 0.18~6.80
(SD)
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Beiji RN - ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~
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Qiandongnan 109°09'17" ~ 26°20'33" ~ 98000 ~
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T e
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(HB)
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Tab. 2 Statistical analysis of fruit traits

TR RSRA e /ME BAME TFE FrifE 2 A5 R
Trait State of the fruit Min. value Max. value Average Standard deviation Coefficient of variation/%

A Al fruit 2.43 6.36 431 0.57 13.18
{42 Width (W)/mm {g F¥ Healthy 2.43 6.36 4.44 0.56 12.57
JEfi ¥ Unhealthy 2.56 6.34 422 0.56 13.29
SR AL fruit 3.43 7.74 5.40 0.62 11.54
1% Length (L)/mm {## B¢ Healthy 3.59 7.21 5.43 0.59 10.86
JEfi#J# Unhealthy 3.43 7.74 5.39 0.65 12.06
AEERER Al fruit 2.02 7.76 5.18 0.66 12.66
fill4% Thickness (7)/mm 1t ¢ Healthy 3.45 7.25 5.30 0.57 10.84
4@ B Unhealthy 2.02 7.76 5.10 0.70 13.76
AFBIR Al fruit 0.39 1.24 0.80 0.10 12.95
K98 . Aspect ratio (R,) {f B Healthy 0.43 1.24 0.82 0.11 13.21
k4@ Unhealthy 0.39 1.12 0.79 0.10 12.35
AHE Al fruit 0.48 1.25 0.88 0.10 10.92
RILFEHL Fruit shape index (Iys) {g ¢ Healthy 0.50 1.25 0.90 0.09 10.46
JE{g ¢ Unhealthy 0.48 1.20 0.87 0.10 10.93
. Y SERH Al fruit 3.24 6.70 4.97 0.51 10.25
HATE L 1@); Health, ’ 3.51 6.70 06 0.4 9.36

Arithmetic mean diameter (D,)/mm ~ Healthy 3 7 5. A7 :
JE{g B Unhealthy 3.24 6.68 4.90 0.53 10.79
p AR Al fruit 3.06 6.68 4.93 0.51 10.36

U B @%% ealth i

Geometric mean diameter (D,)/mm caithy 3.42 6.68 3.03 0.48 9.47
N JE{i## Unhealthy 3.06 6.67 4.87 0.53 10.87
AEHBR AL fruit 0.60 1.16 0.92 0.07 7.40
BRIIE Sphericity (¢) {8 ¢ Healthy 0.63 1.16 0.93 0.07 7.12
4@ ¥ Unhealthy 0.60 1.13 0.91 0.07 7.39
AR Al fruit 29.39 140.32 77.17 16.09 20.86
FH AR Surface area (S)/mm? {## 5 Healthy 36.72 140.32 80.15 15.30 19.09
JE{i B Unhealthy 29.39 139.86 75.24 16.52 21.96
A Al fruit 14.98 156.29 64.77 20.52 31.69
AR Volume (¥)/mm® {e B Healthy 20.92 156.29 68.38 19.81 28.97
JEfi i Unhealthy 14.98 155.54 62.46 20.92 33.49
AEB R AL fruit 3.18 16.87 8.95 2.48 27.72
RSELERIF i 100-fruit mass (AfW)/g  {E)# Healthy 6.68 17.58 11.17 2.38 21.33
JEfi## Unhealthy 3.00 15.58 7.79 2.74 35.23
&M= Oil content (OC)/% 1t ¢ Healthy 2.62 53.80 23.07 12.70 55.03
{d B 50 % Healthy fruit rate (HFR)/%  {@ 3 Healthy 0.00 100.00 38.95 32.65 83.85
Bk & Yield per tree (YPT)/kg A Al fruit 0.80 117.03 22.62 22.66 100.15
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Cr Cr 070 0.42
DBH DBH 046 045
BBR BBR 0.79 040 0.68 0.65 051
>
NBB | ** * NBB 0.58  0.61 1.0
NFC 0.64 0.61 0.61 0.8
NPC 0.71 0.63 049
0.6
Bl NPT 096 0.73
YPT R 0.78 04
YCA 0.2
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L * * * 0.84 0.84
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D, 1.00 0.9
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S * S 100
: :
T EFRQRC R IFILILL L& N S 2 A AT B B
FIPePFLesSSos

R P <0.05; **fLE P<0.01; BEESRIMHRRAH < 051, AGESAFMRRE > 0.51. A EFE @ EI HAER TSR 7
I, BB IR, O R BUE B K . * represents P < 0.05; ** represents P < 0.01. The black asterisk represents the correlation coefficient <

0.51, and the white asterisk represents the correlation coefficient > 0.51. Red and blue of the squares represent positive and negative correlation,
respectively. The darker the color is, the larger the correlation coefficient value is.
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Fig. 1 Correlation analysis of 88 Pistacia chinensis germplasms
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Fig. 2 Cluster analysis of 88 Pistacia chinensis germplasms
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Tab. 3 Principal component analysis of economic traits of germplasm

ERN H1ERSY EYER) Y EIRER )%
Trait Principal component 1 Principal component 2 Principal component 3
Dy 0.920 —0.379 0.023
0.915 —0.396 0.027
Vv 0.906 —0.410 0.030
AfW 0.827 0.414 0.231
HFR 0.174 0.824 0.361
ocC 0.153 0.775 0.502
YCA 0.349 0.687 —0.546
YPT 0.367 0.647 —0.581
#fiE1H Eigenvalue 3.498 2.811 1.073
77 Z 5Tk # Variance contribution rate/% 43.727 35.134 13.410
Rl )7 Z 5Tk % Cumulative variance contribution rate/% 43.727 78.860 92.270
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Tab. 4 Ranking of the comprehensive scores of 88 Pistacia chinensis germplasms

F B/ {E Principal component value

=) o2 A4
Gejiﬁj)frf No. LR %) 2Ly BILRIY Compgr/:hnergzj; score Rfrflfi%ng
Principal component 1 Principal component 2 Principal component 3
QF17 5.32 2.37 -0.99 3.03 1
QF12 4.41 0.15 1.58 2.19 2
SL27 3.47 1.14 0.50 1.99 3
SL26 1.81 4.10 -3.59 1.75 4
SL17 2.03 2.23 —0.83 1.56 5
QF19 2.33 0.73 1.31 1.45 6
QF5 1.29 2.00 0.37 1.32 7
QF4 1.99 0.21 1.77 1.18 8
SL14 1.89 1.35 —0.89 1.18 9
QF2 1.08 1.84 0.41 1.17 10
SL21 1.34 3.02 -3.88 1.13 11
QF6 0.91 2.35 -1.09 1.08 12
QF18 2.20 —0.17 0.66 0.99 13
QF31 2.59 -1.06 1.09 0.90 14
QF13 0.35 1.92 0.22 0.86 15
SL4 1.08 0.72 0.65 0.81 16
SL25 0.96 0.95 0.36 0.80 17
QF9 0.28 1.68 0.47 0.78 18
QF24 1.23 0.27 1.13 0.78 19
SL5 2.95 -1.27 —0.53 0.77 20
Cz3 -1.25 -1.85 —0.30 -1.24 79
CZ5 -1.21 -1.83 —0.61 -1.25 80
Qz4 -1.54 -2.15 —0.64 —-1.51 81
Cz4 —2.32 -1.74 —0.49 -1.69 82
Cz1 —2.98 —-1.01 —0.65 -1.74 83
Cz2 -2.72 —-1.48 —0.62 -1.79 84
YZ1 -2.39 —2.02 —0.55 —-1.83 85
YZ2 -2.96 -1.69 —0.66 -1.98 86
YZ3 —4.03 -1.52 -0.79 -2.40 87
YZ4 —5.64 —-0.59 —-0.71 -2.71 88

Al 50, H R B SRR T A SR T HEA AT S0 [ Tl
15 87%, BRIk, sHARASEHE S RaE P SR B AR B
I R Bk AN A, A rp SRR A I i 8 10 1R

56.49% . X 3R IR 58 0 ik 07 15 A B, A KSR AR L
FrHRFE PRI RO B2

FE 3ok
5 R A 10 BER ST 3 EEA ST SR AT

AL, R R (76.65%) S HZE(51.78%) F
SE R 5 (45.73%)« Bk 5 (106.63% ) 7ok I H.
ArT AR 77 B (122.84%) 1 25 W &, P18 25183 T

SR B AR AR SC 3 R R G PR (0
ARy, AR U7 ER AR BT H Rk
BN o ASHT TR 88 47 1 AN R (1 R SR SE

x5 10 BHEREEAMREEG
Tab. 5 Average gain of 10 superior Pistacia chinensis germplasms
- i SR , ke R AL R ‘g I E A Al
e WARSE o0 PRCR RRRMIRR oo JUPHEE  ROR
Healthy fruit . Yield Yield of the . Geometric Surface
Item Oil content . 100-fruit mass . Volume
rate per tree unit crown area mean diameter area
425 Gain/% 76.65 51.78 106.63 122.84 45.73 7.96 16.06 24.27
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