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Effects of nitrogen fertilizer application on the quality
of pitaya planted in calcareous soil in karst area

CHEN Ting, TAN Yanfang, LU Shuhua”, LI Dongxing, LI Jianxing, LU Fang

( Guangxi Key Laboratory of Plant Conservation and Restoration Ecology in Karst Terrain, Guangxi Institute of Botany,

Guangxi Zhuang Autonomous Region and Chinese Academy of Sciences, Guilin 541006, Guangxi, China )

Abstract; Effects of different nitrogen fertilizer application rates on fruit quality of pitaya under the condition of
calcareous soil in karst area were discussed in order to investigate the effects of nitrogen fertilizer application level on

fruit quality of pitaya under calcareous soil condition in karst area. The ‘Taiwan Dahong’ pitaya were used as the
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experiment material. Based on 0.216 kg of phosphorus (P) and 0.324 kg of potassium (K), four nitrogen (N)
application levels (CK, T1, T2, T3) were setted. Twenty-one fruit quality indexes were determined, and the quality
differences of pitaya with different N application levels (CK, T1, T2, T3) were compared. At the same time, eleven
appearance quality indexes were comprehensively analyzed by principal component analysis. The results were as follows:
(1) Compared with the control, N application could increase the contents of soluble sugar and soluble solids of fruit,
reduce the contents of protein and dietary fiber, and the high nitrogen treatment (T3) was significantly different from
other treatments. With the increase of N application, the contents of titratable acid and vitamin C of fruit increased firstly
and then decreased, while the solid-acid ratio decreased firstly and then increased. T3 significantly increased the fruit
vertical and horizontal diameters, fruit shape index and single fruit weight. (2) Compared with the control, N
application treatment reduced the N content of pitaya fruit and increased the P content, and the N and P contents of each
treatment were significantly different. The K content of fruit increased with the increase of N application. N application
increased fruit boron (B) content and decreased fruit cuprum (Cu) content. The contents of manganese (Mn) , ferrum
(Fe), calcium (Ca) and magnesium (Mg) in different treatments were ranked as T3 > T1 > CK > T2. The content of
zinc (Zn) decreased firsily and then increased with the increase of N application. (3) The principal component
comprehensive evaluation score of the high N treatment was the highest, indicating that when selecting brown calcareous
soil in Guilin karst area to grow pitaya, supplemented by a certain amount of P and K fertilizers, high N treatment was

more conducive to improving the quality of pitaya. Therefore, in actual production, it is necessary to make appropriate

44 ¥

adjustments according to the soil fertility status of the plantation.

Key words: nitrogen fertilizer, karst calcareous soil, pitaya, fruit quality, mineral nutrition
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Table 1

Effects of nitrogen fertilizer application

on fruit characters of pitaya

RIPIE

SO meme RwEE RAE
AP dical Fruit transverse ~ Shape Single fruit
Treatment veriea diameter index weight
diameter ( ) (%) (2)
(mm) mm o g
CK 79.24ab 106.16a 1.34a 321.90be
T1 75.28b 100.65ab 1.34a 352.47h
T2 67.34bc 89.46bc 1.33a 293.80d
T3 82.09a 119.95a 1.46a 384.85a

F . BRI TR R R N ) b B E] 25 7 B 3% (P<0.05),
A,

Note; Different letters in each column indicate significant
differences between different treatments ( P < 0.05). The same

below.
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Table 2 Effects of nitrogen fertilizer application on fruit quality of pitaya
fb g A PEEIE Y AL R AT A R I 2 L Y% C HHB it £ 2T 4
Treatment Soluble solids Soluble sugar Titratable acid Solid-acid Vitamin C Protein Dietary fiber
reatmen (%) (%) (%) ratio (g ke") (g ke") (%)
CK 18.20b 9.17¢ 1.52b 11.95b 4.13b 12.6a 18.41a
T1 18.48b 10.30b 1.98a 9.33b 5.27a 10.3¢ 18.35a
T2 18.88b 13.60a 1.44¢ 13.09b 4.26b 10.9b 15.59b
T3 21.43a 13.80a 0.73d 29.42a 4.02b 9.4d 12.71c
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Different lowercase letters indicate significant differences between different treatments (P<0.05). The same below.
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Macroelement contents of pitaya in different treatments
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Fig. 2 Microelement contents of pitaya in different treatments
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BLo 00 JFC T PR T R S A 4 SR S I i T R R
5 RN F 1 E AR OGO R Y BN i FH 5

®3I NER®BUSIRAEMR S HETERE,
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Table 3 Principal component load matrix, eigenvalue and

variance contribution rate of the quality index of pitaya

RS BT {E

it ST b Principal component load value
Quality index

1 2 3
R -0.918 0.363 -0.012
Fruit transverse diameter
KLY E -0.637 0.246 -0.718
Fruit vertical diameter
ESIZ 2 0.973 -0.007  -0.002
Shape index
L 0.525 0.808 -0.030
Single fruit weight
TV TR 0.740 0.617 -0.069
Soluble solid
IR 0.699 0.199 -0.104
Soluble sugar
] i 5 R 0.475 0.465 0.516
Titratable acid
HIEFE C 0.847 -0.110 0.054
Vitamin C
R o 4 0.665 -0.721 0.126
Dietary fiber
R -0.935 0.108 0.279
Protein
[ R Lb -0.575 0.124 0.767
Solid-acid ratio
bR 6.097 2.042 1.484
Eigenvalue
77 2 DTk A 55.424 18.563 13.488
Variance contribution rate (%)
Rty EmmkR 55.424 73.987 87.475
Cumulative contribution
rate (%)

YR C 5MBRER M S B FEEA R C 1Y
BFE (BLz a5 ,2016) , ARBETE P G R4S i
It 5 i L 1% 004 o i ARG, mT R R TR DR IR R AT
FELIRBR 2 RS AW O 3, ZAC R
AR T AR LA B AR i SR S £ B R L e ik
DT TR KA W (B LT 4E ) 78 2R S i RLR
(TREESE1997)
33 AREFHTRIEEAPNNERRETRIN
RS NP K R Y R ] 2 R 2R
LA, NI SRS (5 S AR R S
HEEBUY I P A RO I IRy R L&
Z R R i KR O RS B, Y SR BTN
HUERIRES o W EAE AT DL A 2R S NP K
JUER MW SRR (S P2, 2011) 2%
S5 (2012) HFFE R, KORRR TR N (P K &
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Table 4 Matrix of factor score coefficient

# T80 B EL

i SRR A Score coefficient of each component factor
Quality index

1 2 3
RANER -0.151 0.178 -0.008
Fruit transverse diameter
Ytz -0.104 0.120 -0.484
Fruit vertical diameter
ESIZ R 0.160 -0.003 -0.001
Shape index
R 0.086 0.396 -0.020
Single fruit weight
Al ETE 0.121 0.302 -0.047
Soluble solid
CIRads 0.115 0.098 -0.070
Soluble sugar
AL R 0.078 0.228 0.348
Titratable acid
#EF C 0.139 -0.054 0.036
Vitamin C
B L 4 0.109 -0.353 0.085
Dietary fiber
R -0.153 0.053 0.188
Protein
[ PR Eb -0.094 0.061 0.517

Solid-acid ratio

x5 BAFRSS5HEERS

Table 5 Factor score and comprehensive score

S
he F, F, F, F Comprehensive
Treatment
score rank

CK -0.30 0.18 -0.16 -0.28 3

Tl -0.41 0.08 0.17 -0.15 2

T2 -0.18 -0.29 -0.04 -0.51 4

T3 0.89 0.03 0.02 0.95 1

55 SRR IEH R Y, AR
N RIS P K & m T CK, 5 LR i 5T 4
B, {HEitE N A B S N B i R R O M
KT CK, nTRE R by A K 1 M1 O B 1 R A 2
SREBHER, ERT —E WAL (L et al.,
2017) . X ATRES 19 B 2R 4 e B 33 43 W Wig
B O, AUIE it FH 3 i 2 R TR A 0 1) A 90 8 5%
B R R R | R AR 0] A 5 45 B A 43I, 52 e AR
SCN FE R JEW R A S (B AR,
2023) . Uit X S A AR R b i T R ]
AR SRR T e SR S R T
FrE (oA 2018) , AN, BTG R (B AFFE

—E W PRE S BUE T, 2245 (2022) B
TR W R SRS i HAR R
FWETAFTRRLN Ca F (HEFHEE TR
SEHY Mg, Cu Fe Zn & i, FARLP P HEY
Mg Fe . Zn [ & &2 5 #F IEMHE, Mg F 85 Fe,
Zn ()& AR 0 E IEAH O (4T 5 ,2020) , AHE
FEERFW, A K M ZAET, 762 e 4
AEJERE b, %5 N ALFE R Ca, Mg B9 & & e 5, i N
AbR RS B E A TR T N KR R
15 5 RS Mn Fe, Cu ., Zn fE 1 N 7K & & i AIX,
FEf N KB e i m FLis Bl e (i, 3K Ca
JC B B S BORE MR AR B Mg TR Y
2 A0 B RS>, Mn JE R HIEBIDOE S 1F
R R, Fe LR MEAML IR RE S H
BERR LT 2, Cu TR S S YR N A R G,
Zn JCEMEHE G A E H b R A TR B9 B 2 (B
Bz ,1994) . KOE & B IE K 8 T e A 78 ™=
A DL, T3 AR SE Ca Mg Mn  Fe Cu,
Zn 7wy s, Ul ARG A 22 1) T3 Ab 2 AR
g fe kK e R EVER TR0 BT R s i, A
M AR LT Y & &, 5HRES%(2020)
RIAEN RS AT, B R 5L Ca Mg 19 7 i
v, RN Zn Fe Mn, Cu HIBFFE 25 F 250, H
5B &5 Mn Fe Cu.Zn (& 2 2 07
FRK R, UL EEAR R AT, 2800 i & ]
FELERNRIME R, D800 e RAF RS B/E R, KOk
AR SN T R B MR IR SRR A 28 LA

HRAE 3 185353 A1 05 0%, P TR A A8 ke [ H A A
AL Z2 46 A 181 16 A 48 st [ AH Xof ik 37 5 AH O
BB LA EA R RPE R FE PR, P B 48 K43 14 )i
IRME R, B —PP U P BE  EA (W] Ao 3k g IR 18]
(YRR S X PPN 5 R 52 T (B2 55, 2022) , AR
FEAERF T3 AR LR 19 0 e .

g5 L RT IR, A9 BRI T RIE it A X A
IR ke S 5 S B 5 (H 3R YRR
FROE S Ho iy A5 A 3 rh M 2 R AL i A T
R BRI A I | R S8 7 D AT O
UE, DA T T ff e SR Bl 1 = 38 5% 45 B AR 3R 4y
AR S T AR LR

4 i

TEATIR L RRLAEAE T, AN [ S8t b 3 5 i 1
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KIp TN 5 G bR BT OGRS R, MR T
RSTATVE R S i R A DR Y & i R
JoT i i A A B s SR SR A R Y i M A
F C Ay YRt 2 2 i A T I R R T [ R
FEI R 22 5 i UK 8 T R S g R A R
BRI E, TE KO T T G 5 T it L RE 4
FASCH P LUK Ca B &, FEAK N Zn Cu MY & 4,
R AR BE T RS Mg Mn Fe it YRR Bt
AT HT TS bR A T A R L, IR AT
EATVES, VEAr 45 5 B0 AR — B, UL 25
BV B A B AR, R A VR AR A e
T3 AbPE AR AL BT AT R g M SR A T, 38
TNFCR S PE RN R A 2R . A YA DR 2538 B T RE
ARTTRE A A L FF R, B TR [ 7 X H: - e
TR AFAEZE 5, DR T A 4l o A el = 39 2 Ak R
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