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Effects of pruning methods on the quality and yield
of ‘Ningqi 7’ Lycium barbarum

HE Xinru, WANG Yujing, ZHANG Bo,HUANG Ting, DUAN Linyuan,
WANG Yajun,CAO Youlong, DAI Guoli, QIN Ken
(Institute of Wolfberry Science, Ningxia Academy of Agriculture and Foresiry Sciences, Yinchuan, Ningxia 750002, China)

Abstract: To explore the scientific and reasonable pruning management technology for Lycium barbarum in
Ningxia region, the 8—year—old ‘Ningqi 7’ was used as the experimental material in Zhongning and Guyuan sites
of Ningxia. The experimental pruning degrees were categorized as follows: non-pruning (D1), pruning at 15~20
em (D2), and pruning at 10~ 15 ¢m (D3). The pruning amount was mild pruning amount of 40% ~50% ( A1),
moderate pruning amount of 50% ~60% ( A2), and severe pruning amount of 60% ~70% ( A3). The effects of var-
ying pruning intensity and pruning quantity on the yield and quality of Lycium barbarum were investigated. The re-
sult showed that the fruit yield and quality of Lycium barbarum were significantly different under treatments, and
there were different interaction effects. In yield and branch composition, compared with other treatments, the treat-
ment with pruning at 10~15 ¢m and mild pruning increased by 4.58% ~59.87% in Zhongning site, and the treat-
ment with pruning at 15~20 cm and moderate pruning increased by 9.19% ~80.14% in Guyuan site. Moreover, the

proportion of middle branches was higher. On the fruit quality, the single fruit mass and the contents of betaine,
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flavonoids and carotenoids were higher in the treatment with pruning at 15~20 e¢m and moderate pruning in Zhongn-

ing site and the treatment with pruning at 15~20 c¢m and severe pruning in Guyuan site. The results of the correla-

tion analysis revealed a negative correlation between yield and total sugar content at both test sites. Considering the

goals of achieving high yield and quality for cultivation purposes, along with the comprehensive score based on the

entropy weight TOPSIS method, it was concluded that pruning at 15~20 em combined with moderate pruning is the

most suitable method for the Zhongning test area. The combination of pruning at 15~20 ¢m and severe pruning a-

mount is suitable pruning method in the Guyuan test area.
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Table 1  Soil condition of the test site
HSRE A SRE SR SR HRA WA A e
RIS +)2 Electrical ~ Soil organic Total Total Total Available  Available  Available Total
Test Soil layer H  conductivity = matter nitrogen  phosphorus potassium  nitrogen  phosphorus  potassium salt
) p
position /cm /(msS - /(g /(g /(g - /(g /(mg * /(mg + /(mg + /(g -
em™) ke™") kg™) kg™) kg™) kg™) kg™) kg™) kg™)
0~30 7.38 0.14 8.22 0.68 1.04 15.50 83.0 136.0 250.0 0.57
ey 30~60 7.52 0.12 6.24 0.36 0.69 15.40 38.0 107.0 180.0 0.46
Zh i VA Ly
onening q;[iiflﬁ 7.45 0.13 723 0.52 0.87 15.45 60.5 121.5 215.0 0.52
0~30 8.06 0.21 16.60 1.14 0.94 19.00 74.0 91.8 242.0 0.78
[ Ji 30~60 8.14 0.30 9.86 0.78 0.61 18.40 56.0 29.0 135.0 1.06
Guyug I E
e T\qﬁa 810 025 1323 096 078 1870 65.0 04 1885 092
*®2 EXHBERSKFAGRIT TRE P AR N BRI ke
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Pruning at 15~20 cm  Mild pruning amount 40% ~ 50% e -
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Doy DEERIS-20am A3 G0%-70% P07 R IR 2 = A A IR, PR
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Table 3  Effect of different treatments on yield and branch composition of Lycium barbarum

R4 (P) fb iﬁi@%ﬁfzﬁ HBRAS S B A . kL L KAt e
Test position Treatment Fruit yield per Number of branches Short br.anches Middle b'ranches Long b1:anches
plant/kg per plant proportion/ % proportion/ % proportion/ %
D1Al 2.35+0.11ab 131.67+3.67a 13.40+5.14a 71.36+4.03a 15.23+2.17a
D1A2 2.40+0.09ab 132.00£11.27a 11.52+1.82a 74.46+0.21a 14.02+1.88a
DIA3 2.11+0.2 Oab 116.33+8.41a 7.10+1.81a 79.43+3.81a 13.47+2.64a
D2A1 1.93+0.33ab 150.00+26.06a 6.60+0.76a 75.95+3.01a 17.45+2.26a
gt D2A2 2.18+0.08ab 195.00+13.87a 12.46+1.32a 70.82+1.49a 16.73+1.56a
Zhongning D2A3 1.96+0.13ab 82.00+10.82a 8.42+3.56a 74.80+1.95a 16.78+4.35a
D3A1 2.51+£0.17a 134.67+15.71a 8.65+1.17a 78.92+1.29a 12.43+2.46a
D3A2 2.30+0.14ab 106.67+2.73a 7.51+£2.00a 72.48+4.07a 20.01+2.07a
D3A3 1.57+0.05b 120.00+10.02a 10.16+1.60a 76.54+1.84a 13.33+£2.95a
SF-YMH Mean 2.14+0.10 129.81+10.40 9.54+0.82 74.97+1.03 15.49+0.81
DIA1 3.08+0.02bc 133.33+17.32a 1.55+0.21a 62.83+2.33a 35.61+2.52a
DI1A2 4.06+0.13a 115.33+8.41a 0.54+0.27a 64.87+5.05a 34.58+5.31a
D1A3 2.77+0.23bc 102.33+16.95a 0.00+0.00a 52.84+4.65a 47.16+4.65a
D2A1 3.87+0.21a 109.67+9.17a 1.00+1.00a 64.09+1.62a 34.91+2.13a
[ JEL D2A2 4.99+0.23a 128.00+21.01a 0.78+0.78a 72.44+4.50a 26.78+4.66a
Guyuan D2A3 4.57+0.42a 146.00+20.65a 0.30+0.30a 56.60+6.72a 43.11+6.46a
D3A1 3.76+0.20a 140.00+9.29a 0.44+0.44a 72.00+4.50a 27.57+4.61a
D3A2 3.86+0.35a 164.67+9.26a 1.80+0.64a 68.68+2.32a 29.52+2.27a
D3A3 3.64+0.16b 96.33+9.84a 0.68+0.35a 67.14+3.56a 32.19+3.90a
SEX{H Mean 3.85+0.26 126.19+7.43 0.89+0.18 64.61+2.19 34.60+2.28
JHEARE D * ns ns ns ns
19:”?% A & ok * ns ns ns
AR [ 255 A R P - ns s % . % %
Test of
intersubjective DxA * e e e e
effects DxP # ok ns ns ns ns
AXP B ns ns # *
DxAxP ns * ok ns ns ns

TE RPN P EAREDR W FVBER S A F)/NE TR R AR R 0 T AR BEH) 22 5 B35 (P<0.05) 5 ns # Fil =+ pRIFRRZERAL

¥ ZERTE P<0.05 K- E A P<0.01 K2, T,

Note ; The number means average + standard error in the table. The different lowercase letters following the data in the same column represent signifi-

cant differences (P<0.05) among treatments in the same test position. ns, * ,and * * means no significant difference, significant differences at P<0.05

and P<0.01,respectively. The same below.
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Table 4  Effect of different treatments on fruit quality of Lycium barbarum
= s 4 R R T
B (P) 4 R RIAE AIBE e R
Test position Treatment Single fruit Fl‘u.ll longitudinal Fn’m transverse Soluble solid/% Fruit firmness
mass/g diameter/mm diameter/mm /N
DI1A1 1.05+0.06a 20.02+0.20a 11.01+0.10a 22.80+0.32a 3.73+0.14c
D1A2 0.99+0.02a 19.94+0.85a 10.73+0.29a 21.95+0.42ab 3.99+0.10c
D1A3 1.05+0.00a 18.71+0.88a 11.50+0.31a 22.64+0.47a 3.81+0.11c
D2A1 0.91+0.03a 19.19+0.50a 11.19+0.26a 21.92+0.27ab 4.74+0.23ab
ey D2A2 1.03+0.03a 21.20+1.06a 11.21+0.60a 21.99+0.46ab 4.05+0.07¢
Zhongning D2A3 0.95+0.05a 18.34+1.37a 11.02+0.60a 20.48+0.54b 4.24+0.19abc
D3Al 1.01+£0.01a 17.40+0.54a 11.19+0.25a 21.53+0.29ab 4.18+0.07bc
D3A2 0.94+0.01a 19.89+0.33a 10.93+0.07a 20.76+0.11ab 4.92+0.07a
D3A3 0.96+0.01a 18.82+0.69a 10.64+0.25a 22.01+0.46ab 3.75+0.07¢
SF-H4{H Mean 0.99+0.02 19.28+0.37 11.05+0.09 21.79+0.27 4.16+0.14
DI1Al 0.78+0.02a 18.06+0.49a 9.86+0.16abc 18.96+0.08¢ 2.93+0.22a
D1A2 0.91+0.03a 16.81+0.74a 8.99+0.14bc 16.88+0.82bc 2.67+0.11a
DI1A3 0.92+0.02a 19.58+0.43a 9.12+0.20abc 16.77+0.03bc 3.16+0.20a
D2A1 0.79+0.02a 16.73+0.27a 8.86+0.17¢ 16.48+0.56ab 3.00+0.20a
[ Ji D2A2 0.87+0.02a 18.10+0.78a 8.82+0.35¢ 16.88+0.12bc 2.56+0.25a
Guyuan D2A3 0.97+0.07a 19.29+0.83a 10.08+0.11abe 16.30+0.57¢ 2.87+0.16a
D3A1 0.84+0.03a 18.70+0.45a 10.44+0.50a 16.60+0.55ab 2.70+0.31a
D3A2 0.96+0.06a 19.19+0.21a 10.25+0.30ab 18.72+0.20bc 2.48+0.13a
D3A3 0.97+0.04a 19.71+0.55a 10.04+0.10abc 16.50+0.41bc 2.53+0.09a
F-H{H Mean 0.89+0.02 18.46+0.37 9.60+0.22 17.12+0.33 2.77+0.08
SRR D ns ns ns * K ns
. ) BT A * % ns ns ns ns
AR I B AG B R P - . % % - ¥ %
Test of
. L. DxA ns ns ns S % %
intersubjective
effects DxP * * o ns o
AxP # ok * ok ns ns ns
DxAXP ns ns ns * ok ns
£S5 FRLEMMCRIEFREINHM/ (g kg')
Table 5  Effect of different treatments on fruit nutrient contents of Lycium barbarum
KE R (P) Ak P S EZ2 BT LB S ENS
Test position Treatment Total sugar Polysaccharide Flavonoid Betaine Carotenoid
DI1Al 538.45+2.12¢ 40.23+0.04f 2.16+0.12¢ 8.25+0.42a 4.48+0.04a
D1A2 519.45+1.74cd 46.00+0.43bcdef 2.26+0.10bc 6.13+0.25b 3.08+0.02¢
D1A3 515.97+3.76d 49.40+0.26a 2.79+0.10ab 8.14+0.19a 2.97+0.01f
D2A1 567.05+2.66b 52.09+0.95ab 1.84+0.08cd 8.60+0.33a 3.14+0.00e
g D2A2 587.63+3.55ab 43.28+0.69cdef 3.12+0.18a 8.98+0.24a 4.52+0.01a
Zhongning D2A3 582.09+4.67ab 47.82+1.28abcdef 1.39+0.09d 8.82+0.21a 4.07+0.01b
D3Al 528.45+3.74cd 39.51+0.98ef 2.81+0.07ab 9.28+0.08a 3.47+0.02d
D3A2 514.45+6.90d 49.66+0.11ab 2.96+0.10a 9.19+0.26a 3.12+0.0le
D3A3 590.64+3.39a 49.28+1.29abed 2.99+0.02a 8.18+0.14a 3.73+0.01c
F-H4{H Mean 549.35£10.76 46.36+1.48 2.48+0.20 8.40+0.32 3.63+0.21
DI1Al 518.68+3.14a 50.02+0.51ab 2.89+0.08¢ 7.39+0.14ab 4.30+0.02b
D1A2 509.47+2.35ab 45.75+1.04bc 2.98+0.05¢ 6.73+0.12bc 2.72+0.02e
D1A3 512.66+5.05ab 47.78+1.28b 3.10+0.02¢ 4.40+0.06d 4.24+0.04b
D2A1 515.16+6.46abc 46.90+0.41bc 3.71+0.07a 7.22+0.37abed 3.90+0.02¢
[#] Ji. D2A2 491.19+4.36abc 42.16+0.96¢ 3.13+0.05¢ 8.08+0.11a 3.50+0.01d
Guyuan D2A3 496.02+4.92abc 46.85+1.05bc 3.19+0.03be 6.99+0.16abc 4.63+0.05a
D3Al 498.50+3.62abc 48.94+0.95b 3.49+0.04ab 7.29+0.19abc 4.78+0.02a
D3A2 501.83+2.33bc 54.18+0.90a 3.12+0.02¢ 5.56+0.32abced 3.78+0.01c
D3A3 516.12+3.74¢ 46.85+0.89bc 2.47+0.11d 5.93+0.12¢ 4.17+0.04b
F-#{H Mean 506.62+3.31 47.71+1.09 3.12+0.12 6.62+0.38 4.00+0.21
W D * % * % * % * ok * %
B A ® ok * % ® * ® % * *
ERBETRS o p . . . . .
4 Testof- DxA % % % % % % % % ® %
intersubjective
effects DxP # ok % ok ® ok * ok * %
AXP * sk S * ok ® ok %ok
DxAXP * ok * ok * % % % %
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YA 6.97% ~7.52% 20.56% ~ 25.81% .2.75% ~
24.52% ; D1AT F1 D1A2 Kb BRSSO | 2 ST
St B Ak, BRI A D1AT A D3AT B
BT S B, 20 AR S RS
AT A 6 o5 45 A S 48 8 2.58% ~ 4.84%
10.12% ~11.63% .7.50% ~ 19.50% ; D1A2 F1 D2A2 Ab
HA 20 R R MR E R, SKINE,
AT SR B R SR O A,
JFR I 5 Y 2 b BRI B N R AR
24 MIERIFERGBERNESHT

XofHprE | R 0 a5 A5 A BRI 7 O B RE O 1Y
11 A HEFRIFEATHOCHE /AT (B 1) KB, il a5
P ERAREE SR i 5 D S R R AR, LR
Frig SRS 2 R R E A COCR, R

HH 2% & %L Correlation coefficient

FYPP 0.45 [ 0.10 | 0.23 [ 0.03 | 0.10 |-0.72|-0.65) 0.09 [-0.05|-0.06 10
SEM B 0.17 | 0.39 | 0.65 |-0.73|-0.29|-0.67 036[-0.13 0.37
FLD 0.14{ 025 | 0.01 | 0.11]-0.02{ 0.22 |-0.22[ 036 05
FTD 0.23[0.06 |-0.19|-0.06| 0.04 | 0.42 |-0.08,
.\';\' . 0.65(-0.13(-0.24| 0.25 |-0.38] 0.11
FF n . —0.13] 0.4 |-0.15| 0.41 |-0.40) -0
s n 0.14 [-0.16] 0.26 | 057
PS . 0.16[-0.09|-0.57]
FL 0.18 |-0.08 —05
BT 028
cTD . .
—1.0

PRI IR SR
@Q%&Q»Q« P C PP

TG A A B o SR R R e R S R GG
RABHEREYGESZHEER2 R EEMX

FIHIAL TOPSIS iR ZE KRR (R 6) , LU
FPEPL AR B AR, P A R D2
TR R EE A AR o, P b T R s B B 5T b
R D2A2, FLUR & D2A3 \D2AT ; [ a5 5 e A&
ARk D2A3, HUKJE D3AT D2A2,

3 1 i

3.1 BB AR B R A A R
BFSE 260 6 T 308 3o 42 A A . 13 455 2

PRLEYZE N | DA R 5 3R AR K SR R il

BISE S A A AR — R R R B

HH12% & %L Correlation coefficient
1.00

FYPP

019 |-0.23(-0.15|-0.33(-0.53|-0.77(~0.51] 0.18 | 0.63 |~0.29|

SFEM 065 029 |-022|-040|-025] 008 |-0.5|-0.5]-006
FLD wm | | osi| o0 |-01|-o16] 031|044 |-06] 0o
FTD | 027|-033]-0.13] 066 |-019] -o.u| 05
FE . . ] 042 |—o0s —oa1| om
rs Y 0 0 Y
rsS A [ § |
FL. HN m
BT . [ | E N e —0.50
CTD | [ f |
Qﬂ&Q Cﬁ@ Q\’O Q&O SO e & C&O

- 0.50

—0.77

U FYPP SRR SEAL ™ B SEM SRS RE s FLD SR IR FTD  RESTMEAR 3 S AR R 5 Bk PP RSERERE 5 7S 5
WS PSS RE O i FL 0 & 5 s BT RIS & i CTD KWW M E SR
Note: FYPP: Fruit yield per plant; SFM; Single fruit mass; FLD; Fruit longitudinal diameter; FTD: Fruit transverse diameter;
SS: Soluble solid; FF; Fruit firmness; TS: Total sugar; PS: Polysaccharide; FL: Flavonoid; BT: Betaine; CTD: Carotenoid.
B 1 AEERSHIERE=EMRREXES T

Fig.1 Correlation analysis of fruit yield and quality in different test positions of Lycium barbarum

R 6 BRIBFI TOPSIS LRE/HRHF
Table 6 TOPSIS comprehensive score and ranking

of entropy weights for treatment

g Zhongning [i&] J5 Guyuan

WS Taamn b Gemh W

Score Sort Score Sort
D1A1 0.337 6 0.614 5
D1A2 0.243 9 0.500 6
D1A3 0.330 7 0.266 9
D2A1 0.643 4 0.624 4
D2A2 0.772 2 0.667 3
D2A3 0.675 3 0.685 1
D3A1 0.312 8 0.682 2
D3A2 0.350 5 0.475 7
D3A3 0.866 1 0.444 8

REOET =122 SR = i 5 A R gl b R e Al
WRREY) > EREET R KW, b E E
SRR, < IR S R A B R A R
B T R, S o | e b 38 i ;i o P/ oF 5 i S
(e ) SR R B 8] ) A Ay e R S SR el S B =
7R T EE AR, LT RO IR AR AL
1) F A A, FLA BE 4301 R 20 ~ 60 em ( HEL) FiI
60~80 em (KAL) , PR & R LA R TR AC
ZERBE AR TS ABFSE & B, DIAL, DI1A2,
D3A1 ALFRAE i g ™ R, PROBR R
}2.35~2.51 kg, RS2 BRI R SRR T AL 458K
i 130 AT, AL Lk 86.89% L | ; D1A2
D2A2 D2A3 Kb FRTE [ i e i 7=t Ay, B bR 2R
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PR N 4.06 ~4.99 kg, A% A R F ILA BT Bk
B 110 ~ 140 AR, P RKORE & Eeak 99.22% L I,
S i g0 5 A L, R R R e E R
79.91% ,~F- ¥ K% (5 LEFEAIR 90.67% , F- 34 s o Lt
REAIR 13.82% , F- 3Kk 5 L8 95123.37% , 1445
SR W ARk 8 Oy U R R
R L B Ak B A 7 R R 2 SR — B
32 EHARMHICRELIINRRREFESH

=10

R SIE i JoR R M A i T A O v, R
WA P45 K OF 19 B ARG . il a8 87 Jr A
P 45 SRR R B ] (R A G 33 67 2850 B
AR B SR S P R R R, AN R, e
TRIG A DIAT FI D2A2 Ab 35 % F A B 50 o 45 1
D2A2 ZhFRMUAC BHE . BEEA R P R SRR,
DIAT ZRFR SR 55 TR | S o B I, Ui il —
AR P A TP B Y AL AR R TR S
PN S s S = e Ry i 7 R )
WFFE 45 S0, BV R i o L AT o 2R S o a1
JR RS [ R 5 D2A3 T D3A3 Ab B B
SRS, D1AL A D3AT b AR AL TS 09 2 0
RSO A8 DR A, Ul B A A A A
Srp Rk B BT A A R TR S K (HAE R
JEME TR T RS E R B R, T RIS X
HESER W 5T e B, H 8 B Ab BT SRS T AT T
il N

RS AL R TE A R B S A il
[ — b R P B, P R — R R, T 2 U
WA REARAS e K PR 2R . T X 67 28 o o 2R 50 I
MR N C A RS, 285 75 W90 R, 7R 5K
IR Tk K T, 8 R S A Sk MR L )
R R BUEALRE I B AR T A R B
P T A RS SE, AR R g R R,
I f A T 3 AR S K R e, B AT, 1
P 5 AT R A 48 = R AR I i H
SPRARRIL T, AHETE o R R Y
MRS = B 5 B S R B A EOC R, M AL
ol E, SR E RSO LR

4 zt B

AR AR JBE 5 48 BT G B A 18 8T 05 R A
FAR S B i o 22 S WD A, LT IR SR AF AR AN T 7
JE RIS H AN o A7 i MR A A L, A T
AR 10~ 15 om+52 B2 BT f2E A 2L [ JL i 25 119
FEAK 15~20 cm+ B 4G BT 42 A B4 7 2 Fie R, 01

B A AL B4R 7 4.58% ~59.87% F1 9.19% ~ 80.14%
FohB e . e RS0 b, e il e A
15~20 em+H S BT AL FHFNJE AL 15~20 em+HE J¥
16 B et A P AR I i A R, L RS R | 2
HAE N R ARG,

ZE L n, AR e o ARy H A, AR 15~ 20
em+ 1 EEAE B i A AT A A rf T A A 18 BT
A, A 15 ~20 em+E A& BY 5 40 0] E hy [ i
R X BB HA

& % X k.
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