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v N ) 2 ) ,L.* > N
BRZ, LEH, @, K K, ik, KEH
(R IRTTOL BB SE I, =W X AR AR A5 PR S A RRTITTIT R R 540 %, K 400036)

H E: EiTiELE 3 2 (20142017 4B HEREE, LU 10 a A2 MR AFIET S, DFFEAHEAE(CK) . HiEfLAE(CF). 50% fLAE+50%
A HUIC(CF+OF) A il HLAC(OF) T A & . S BiA 3N  fsgni . 255835080, TEARMCALE T, CF+OF, OF #I CF Y
SRE W TC R E 25 5 (P>0.05), {0 CF+OF B PR SR S8R & L A7 7= 5405l &5 4 OF .CF il CK 8.2%.31.2% Fi1 11.82%; CF+OF
AbERH ) PRSI AR . B IR E IR AR C L CK IR 20.40% . 18.95% . 64.34% F1 27.06%, iR
SRR . R BN RR B W AR, TGS M P R A e R, AERRDEICAR B, ek W e A LA
F7.39 ~ 13.89, H2EHFB#E(P<0.05), CF+OF &b, #HF iU -3 nT 5532 an il . B . Ak B0 B3 = T ol F Huitifb
e, UL FE HUEECHERE S BEAE M)A I B8, PR SR N, BEEMTF 5%, BARRRIMENCAL BERT -3¢ pH JC 2500
(P>0.05), {AJE5 CK ALk, OF #1l CF+OF Ab3AT WL BT AN ALET & b in, CF Ab3TC B %25 % (P>0.05); CF. OF Fl CF+OF Ab¥iA
WS CK N 6.53% . 22.74% #1 34.72%, H2%5 5.3 (P<0.05); CF+OF Wf#t A & fkes, CF Ml OF IRz, CK k.
WAL, B HITCHUEC R PT 4 i S REhlme . DR . BRI SUL ERa M, A 25 T HHCE DUTIESR . AR i tb . W4 .
M, FEARFFEACAL R, AALTCHUECHE B e w7 i, SR B, BRI U, HEEReE R, +
BEREE VRS, A 35T R AR . P, R T, SRAE A MLICHLE AR B,

EHR: AL, BAh; ST HHUES

HRESES: S606 XERERERD: A

Effects of Different Fertilization on Yield, Quality and Soil Fertility of Liangping Pomelo
(Citrus maxima (Burm.) Merr. cv. Liangping Yu)
FENG Dalan, WANG Yushu, HUANG Xiaohui, ZHANG Hong", WEI Liben, CHEN Daojin

(Chonggqing Academy of Forestry, Chongqing Municipal Key Laboratory for Forest Ecological Protection and Restoration in
Three Gorges Reservoir Area, Chongqing 400036, China)

Abstract: A field experiment was conducted from 2014 to 2017 with Liangping pomelo (Citrus maxima (Burm.) Merr. cv.
Liangping Yu) aged 10 a as the object. Different fertilization were designed, which included no fertilizer (CK), single chemical
fertilizer (CF), 50% fertilizer + 50% organic fertilizer (CF+OF), and single organic fertilizer (OF), and then their effects on the yield,
quality and soil fertility of pomelo were studied. The results showed that no significant difference existed in the single fruit weight
between CF+OF, OF and CF, however, CF + OF had the highest fruit number per plant, and its pomelo yield was 8.2%, 31.2% and
11.82% higher than those of OF, CF and CK, respectively. Compared with CK, CF+OF increased fruit juice content, total sugar, free
amino acid and vitamin C in pomelo by 20.40%, 18.95%, 64.34% and 27.06% respectively, while decreased significantly peel
thickness, seed number and total acidity of pomelo, thus improved the quality of pomelo. Fertilization significantly increased soil
microbial biomass C and N. In different fertilization, the ratio of microbial C and N changed from 7.39 to 13.89 with significant
differences (P<0.05). The number of bacteria, fungi and actinomycetes in the maturing stage of pomelo was significantly higher in
CF+OF than or similar to those of single fertilization, indicating that CF+OF could promote the growth and reproduction of soil

microbes, coordinate the supply of soil nutrients and improve the nutrition of pomelo. Different fertilization had no significant effect
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on soil pH (P>0.05). Compared with CK, OF and CF+OF increased the contents of soil organic matter and available potassium
content, while CF had no significant difference with CK (P>0.05); CF, OF and CF+OF increased significantly the content of
available phosphorus by 6.53%, 22.74% and 34.72% respectively compared with CK (P<0.05). CF+OF had the highest content of
alkali-hydrolyzable nitrogen, followed by CF and OF, while CK was the lowest. In addition, combination application of organic and
inorganic fertilizers also improved the activities of soil invertase, urease, phosphatase and catalase, which was beneficial to the cycle
of soil organic matter, the transformation of nitrogen and phosphorus, and the elimination of reactive oxygen species. In conclusion,
the combination application of organic and inorganic fertilizers can increase the yield and quality of Liangping pomelo, coordinate

the supply of soil nutrients, increase the number of soil microbes and the activities of soil enzymes, which is beneficial to the

transformation and health of soil nutrients, and should be to advocated in the fertilization of pomelo.

Key words: Fertilization; Liangping pomelo (Citrus maxima (Burm.) Merr. cv. Liangping Yu); Quality; Soil fertility

PR Citrus maxima (Burm.) Merr. cv. Liangping
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DRE, EFREE, $ORCN CRAVICREEL”. B
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A HLIE AR A5 AS [R) i HE Ak 38, 25 A ] it A 23S 7R X
RSPl E BT S SR RS, LU R G Al i

Rl , R E Y LR R =
1 #RERFZE

1.1 RIE TR

T Ml A T R B IX S R MR Ll
A EAE(107°49'E, 30°44'N), R X GEFAhAZ O 7R
R DX M X B AT 2 XU, WK 350 m,
AR 16.6 °C, AR TCHRI 282d, AEH
1336.4 h, 4E[F/KE 1250 mm, &0BE ZH TREMK.
Rl R -3 e, 2R 60 cm, pH 531,
AP i 6.25 g/kg, fEA & it 50.1 mg/kg, AAK
Wi 62.5 mg/kg, HAUH Y& 97.5 mg/kg.

1.2 R w

U AR A T, 10 2 42, Al
WERATIE S 4 mx 5 m.

ML AHUE, B FEEAEYRHARA
AR CY AR e AR SR BRI L), AL . AL
W, AR (T E) 51 500, 204, 12.2, 18.3 g/kg;
FEIEAELHG IR R (N 46%), BEIR—E2(N 9%, P,0549%),
BRAR R (K,0 50%), T YA BE A Al .

1.3 Rt

RIET 2014 4F 10 H 20 HAlF RIS A E, B
PERI ISR —BOT0H HUE 1 30 BRAIAR A — A b /N
X, HE 3, MHLXAHES], W, L 4
b FE . OARHEIL(CK); @ EILIEL(CF); QA
HLAE(OF); @50%4k I +50% 45 HLAE (CF + OF) . 7E
CF+OF F1 OF Zb¥irp, AU LA, AR 1wk
PR NN 2, AR R B B0 AR A,
B[ N 322.5 kg/hm?, P,05181.5 kg/hm?, K50 294.8 kg/hm®,
A HUE AL 2 A, RAA AL A &5 R
60%, FolA% A ZURARAC 4 ] FHB e, HAAiEAE Jr ZE I
& 1. FEAUREALET Ry E—4 12 A bA), B
AR5 H A AR O, A A AR
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40 ~ 50 cm, IR JE N 40 cm I ELLHEAT 3 a, T 2017

SRR RO I AN 77 i T SRR AR R

£ 1 HBTHEALIRI 7 R (kg/hm?)

Table 1 Fertilization design for Liangping pomelo tree

SLBL FEHE A
AN B il AP AN AL
CK 0 0 0 0 0 0
CF 348.17 370.41 353.76 0 280.43 235.84
OF 0 134.25 6.61 9485.05 280.43 235.84
CF+OF 88.48 252.33 180.18 4742.53 280.43 235.84

1.4 HSFEERUEDH

7= R A2 « 45 Ab BRI B ML E AT AR 10 BR,
FE SRS LA R A AR T B0, SR AR AT AR (R
Pu. db. S AT AREALRSHE 10 M, SR 1/100
G REI AR TR T, R4S RS SR PSR R
Fr= ik o

I F AR A PR R S B A« A AL FRREALIE RS 5
RAIR , FEARS A, B VG db. R S AN RIRENLR
10 AMHhF, W RISEERE, ST AR R R R
BN o SR FHBCR PR - RO s 75 J R, s
P R B, IR 5 R 3,5- K
i Eb A 0 52 S 5 TR AR - AR e A R R
2,6- ABEE B E LS AR C; KA =k
0 T S R A L

FHEFRFRRRINAE . TR, A A BEREAL
RIS BRAR BTt A S, YRR R A 2R Ak R 4R
0~40cm TJZRA M. HHEREGREE, SIBRa
Y1, WO pH, AR AR . B, # 5
#®'; FHADTEZE-0.5 mol/L K,SO, #EHUME YA 4
HIRAE, K,CrO, ALk, Fem s g e,
WA —For 3, BRI, SR SR e e ik
FEm Lk | KABIR L (3N 3,5- 3K AR L (23
SR E i A U L IR . BRI RS
K FHAF AT 0 0 5 4 R 40 B (4 B R RS
By, HE ST RBR RS 7R3 MU A& (5 [ — 5 1
FHE)HE!,
1.5 EiEaE

R BHE 4> W Excel 2010, SPSS 19.0 Fiit4k
{4F LSD L AT . 2 2R i
PR, BEPEKE R P<0.05,

2 HERE54SWH

2.1 AEHERR AR XA F 7= = B9 30
fi2e 2 AT L, ASTA] it AE A B A el BARR SR S8
AR N e R I Y 22 5 H A R SR SR

LI CF+OF #ti, HkJE OF fil CF, CK fixffk, H%

S #(P<0.05); 1fii CF+OF, OF #l CF [ EY

o E M2 5 (P>0.05), HI¥EE R H CK 19.0% LA

F(P<0.05) 5 A [A] jitE AR Ak B Rh T AR AN B OE

CF+OF>0OF>CF>CK, fii CF+OF 43|& ! OF. CF

M1 CK 8.2%.31.2% Fi1 118.2%, H.2% 5 i #(P<0.05).
#x2 AREMEELERFE

Table 2 Pomelo yields under different fertilization treatment

AEE O BMRSE R (ke) 74 (kg/hm?)
CK  162+090d 0.79£0.04b 633450+ 183.30d
CF 224+1.10c  095+0.05a 10533.00+351.15¢
OF  266+120b 0.97+005a 12772.50+376.20b

CF+OF 29.7+1.80a 094+0.02a 13819.50+393.60a

T Al —3/NEFREA R R A B 22 5 . 35 (P<0.05),
A

2.2 A[EHEAE AL IR 3T F R LAY F K B R

M3 3 0L, R[AD AR AL B G Al TSR T A R
FE IR AR R I R 25 . 5 CK AL,
OF Fl CF+OF MRyt & wrnl3in 16.8% #1
20.4%, H22 5 8 #(P<0.05), {8 CF JC W Z e (P>
0.05); 5 CK #HLt, OF Ml CF+OF )5 iy J5 i 44 bk
FFRE(P>0.05), {H CF WEWHN 25.0%(P<0.05);
5 CK #lt, CF M43 66.7%, OF J&
i PR (P<0.05), i CF+OF %k /> 55.6%
(P<0.05).

£33 AEEELEMFRIEYFER

Table 3 Biological characters of pomelo under different treatments

hib 7 Fit (%) B JEE I (cm) P51
CK 46.45+022b  1.92+£0.04b  45.00+1.98b
CF 48.80+0.42b  240+£0.06a  75.00+2.03a
OF 5428+0.79a  1.70£0.09¢  49.00£9.36b
CF+OF  55.94+048a  1.60+0.02c  20.00+6.70¢c

2.3 A[E) e BE Ak 3 ot A F SR 5K B B 52 i
H1Z 4 RIUL, ANIRIt AL AR 2R A Al SR S BB 7
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. R AR AR C HWRAEHE (R0 B9 R IR 14 . 4 (P>0.05), 1B CF 3% T I
25, 5 CK #itt, OF 1 CF+OF [y4ErE 2 C 4 7.84%(P<0.05); ItAh, OF Fl CF+OF HyHh TS5
S¥ETN 16.03% F127.06%, H2E5B3#(P<0.05), H  H&EEEST CK Ml CF, A%, OF fil CF+OF [
CF JG i M3 (P>0.05); 5 CK #H L, OF Fil CF+OF il 2R 52 B R B i 2E I T CK Al CF(P<0.05).

F4 FRALEMFRENERR

Table 4 Intrinsic qualities of pomelo under different treatments

Ak JBE(g/100 ml) SR E (2/100 ml) e B 2 B R (mg/100 ml) 44 & C(mg/100 ml)
CK 9.28+0.02 b 0.19+0.01a 0.51+0.03 ¢ 101.12+7.36 ¢
CF 931+0.02b 0.22+0.0la 0.47+0.01d 108.24 + 9.48 be
OF 10.93+0.05 a 0.12+0.01 b 0.67+0.06 b 11733+ 11.76 b
CF+OF 11.45+0.06 a 0.10+0.02 b 1.43+0.02a 128.48 +5.82 a
2.4 AEHEPEALIE TR AR T TR E R 2 SO, FEAMAARPR -8 rh, g0 R EE ik

i 1A AR R LI E Y R R T 14.02x107~ 37.09%10 cfu/g, CF+OF Fll CF Ab# i
R ANIRAEFER R M 4 Wik CF+OF > OF > CF > EF & CK, {HJ& OF Zb¥JC B E A4k (P>0.05); +1
CK, I+T 66.74 ~213.40 mg/kg; WY EYRA OF  EEHLL CF+OF 4h#if, L CK. CF I OF ¥
>CF+OF ~ CF > CK, /T 7.94 ~24.62 mg/kg, fEA  E2 2 f%; HHEER BT 16.97%10° ~ 35.28x
[l AE AL B, A= A= W s AL 7.39 ~ 13.89, 10° cfu/g, CF+OF 4b¥ifR, OF 5 CK Z [ TCh %

H 25 5% 2 (P<0.05), % 5(P>0.05), CF Zb3RHfik.

300 35r
=D a ~_ a
o0 2401 o0 28F
a o %
g E
& 180} ¢ - = 21}
I I b b
Y Y
H 120F 14}
B ] c
£ d B
= 60} ’—X—‘ = 9l ’—I—‘

0 1 L 1 J 0 1 1 1 J
CK CF OF CF+OF CK CF OF CF+OF
pisi pisi
(K rh/INE TR R [ 26 R 2 BRE] 22 538 P<0.05 18 7KF)
1 FEERLETIEMEYEDE
Fig.l1 Soil microbial C and N under different fertilization
x5 FREEAETETEFAE. EE. H&ENE
Table 5 Population of soil bacteria, fungi and actinomycetes under different fertilization (Dry soil)

Qb FR T (<107 cfu/g) HF(x10% cfu/g) TR T (< 10° cfu/g)
CK 14.02+2.08 b 526+£1.09b 23.31+3.12b
CF 3243+420a 6.99+235b 16.97+2.59 ¢
OF 17.69+3.45b 7.79+£2.08b 25.06+2.62b

CF+OF 37.09+527a 12.63+2.25a 3528 +3.36a

2.5 AEHEAEAIEXT M T TR SRR 22.74% H134.72%, H25 W3 (P<0.05); CF+OF i
6 ATA, AFEALAL ST -1 pH T EH A =ERS, CF M OF kZ, CK &I,

i (P>0.05). 5 CK ALk, OF fl CF+OF HEAHLE 2.6 A EHEARALIE T T L IEEEE RS0

AR & 3, (HJ2 CF JCi 3525 5(P>0.05); H2 7 Al 0L, SRS MR A I 5. 5 CK

CF .OF Fll CF+OF A %0 & 43 51| Lt CK 34411 6.53% . AHLG, CF+OF AbHFEMEmG G VE W 48w 52.18%, H
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CF il OF ARSJE i #712 (P>0.05); OF Fil CF+OF i
LS EEG PRI CK 425 28.57% il 54.55%, H2%
54 (P<0.05), 1H CF JCi %7 21k(P>0.05); CF+OF,

OF Al CF [JIREEE PR T B 22 7(P> 0.05), {HY
BEREH CK 63.86% LA [(P<0.05); WEfREHGYELL CF
i, CK 5%, OF Fll CF+OF ZZ ] JC i # 22 5 (P>0.05).,

#6 FEMELETLE pH. BHERENEH2E

Table 6 Soil pH values, contents of organic matter and available nutrients under different fertilization

Lb B pH H ML (g/kg) Tl f# A (mg/kg) A R W (mg/kg) A (mg/kg)
CK 552+023a 4.80+0.77 ¢ 40.41+1.87 ¢ 5559+ 1.46 d 84.63+8.82b
CF 548+ 0.19 a 542+0.53¢ 49.73+2.46 b 5922+ 1.71¢c 89.58£7.63b
OF 554+0.12a 1637+0.92a 47.89+1.42b 68.23+3.52b 164.93+11.81 a

CF+OF 5.66+0.08 a 1297+093b 6753171 a 74.89+2.97 a 155.83 £10.68 a

Fz7 AEIMERLET LIREEE

Table 7 Soil enzyme activities under different fertilization

Ab 3R TEBHEE (Glucose, mg/(g-h)) BERR G (PNP, mg/(gh))

it E Ak ZU (0.1 mol/L K,MnOy, ml/(g-h))

JIRBEE(NHI-N, mg/(gh))

CK 30.97+3.68b 0.68£0.08 ¢ 0.20£0.02 ¢ 1295+2.63 b
CF 33.85+4.28b 2.01 +0.16 a 0.21£0.01 ¢ 21.22+348a
OF 3451+2.24b 1.38+£0.12b 0.28£0.08 b 23.26+2.05a
CF+OF 64.76 342 a 1.41+0.04b 0.44+0.04 a 2487+2.19a
3 it TR TT 2R X TR A A R B LA R i Lt o Y 42 1
g

MR R 2 AR A AR, T B SLAA Bof [R] ) 77 o0
N, HE SRR EA B, KIiE s 21
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a2 AL ELE 3 a MY ERYE, A
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B Ui E R A R C FrE Ll CF+OF 4b#
e, I H LA IR B R 4000 i 251K T CF 4b 34,
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WA R | R B ENE . R
R, MRS e R SR P AR C B i
B4 B R AR A TR e ) U HLAE

HEBXREERMEM. 1AL, AHUIESE. 8. e
Tc il 2 24 4 22 6 ] Rk (0 B e it AR 2K, A R 4
YR e Re g, A ALIE A S A = A A MLIR e E +
BRI T L, SEREE P IR 15 2R P
CF+OF Zb¥M A A AL S =R 5 T
CF, Uil CF+OF AbHEZEAHYT, Whl T L3575t
N, TR TSR TR, A THRARKES.

TP AR EZ, BB X, HES S5+
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