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Abstract

The effects of shrimp peptide organic fertilizer on soil and leaf nutrients, yield and fruit quality of
low-yield and inferior Shatian pomelo orchard were compared with decomposed peanut bran ferti-
lizer as control, in order to provide fertilization reference for increasing yield and improving qual-
ity of low-yield and inferior Shatian pomelo orchard. The results showed that the yield of 5
kg/plant and 10 kg/plant shrimp peptide fertilizer was significantly higher than that of 7.0
kg/plant peanut bran. Application of shrimp peptide organic fertilizer can increase fruit weight; the
soluble solids content and total sugar content of fruit were significantly increased by applying 7.5
kg and 10 kg per plant; Applying 10 kg/plant could increase VC content and decrease acid content;
the continuous application of shrimp peptide organic fertilizer had no obvious effect on increasing
the contents of soil hydrolyzable nitrogen and available phosphorus, but could obviously increase
the contents of soil available potassium and available iron; continuous application of shrimp pep-
tide organic fertilizer and peanut bran could increase the contents of available zinc, available boron,
exchangeable magnesium, exchangeable calcium and organic matter in soil. The overall effect of
continuous application of shrimp peptide organic fertilizer was significant and better than that of
peanut bran, and the application of 10 kg shrimp peptide fertilizer per plant had the best effect on
improving fruit quality. In the low-yield Shatian pomelo orchard, the best way to improve the fruit
quality of Shatian pomelo was to dig a ring ditch with a depth of 20~25 cm near the drip line on
both sides of the tree crown in January, apply 10.0 kg/plant of shrimp peptide organic fertilizer,
and then apply it again in the first ten days of June according to the same method and dosage.
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1. 518

Vo FA T T R R SR, 2017 48, PG YD AR 2.28 75 hm?, 72 & 52.20 73 t, V3557 1524.09
kg, 70905 PRI A 44.13 75 hm?, 7= & 686.66 /5 t ] 5.18%A11 7.60%, 7] PaMHE b b ) K ALK
AT E S e B ER . (5 P AR A i L AR 20~30a AR R AE7E I IS 3
Z. BPG B ARR. R S AT R 2 .

AHIEE SAVLT, 725040, AR T oGE LR, $2m W AcE F2/K-F RIS s2 & s [1] [2] [3] [4]
[5] Wk Gt S [6]HF 753 B it A 5 PG HUIRRESG In 70 =i, W el e, BRI A T AR5 (7]
R, A ALAESR o 5 Al S el L3 R0 o0 S 3l 1 I RCRAR AR ZR/K R S5 [T TS U AL
JEEAR 20% AR AT HE iy =20 E M WA B R R SR, SEERRE IRKCOE, e S Em
FSCHR. B5. B SR TR SRR . EREELI AR, EWANURRERRR AR
MRS R, S, 4R C &, S0 AR, AYUERERE S HMR S EbE, SRR
T YERE ) A, WS b A R A 5 A

MG AUAETE 7D FE A - 38 e A e S FH o AR AR B 2, (RS [R) A MLAE A A O A sk S e ol o 1)
SO ANTR], IR S 2 AR A e F RS el () 28 5 038 o IR IR A AL 2 R AR o T 7 A R K R S
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SRR AR R BRI A VLIE, ZANIEE SEAM. AR, a5, 28R, SMETREERF
4y, BAMR R, BEAEH T, S AR IRICE TR AR, SR RS i SR [11] [12]. SEfd A5 [12]
W 78 SRR AR A HLIE 516 AR BRI AR 2, 3 VDR J S B TR AR O i e 6 35 25 s WIS 48 [13)
T 97 225 SR 3 B it ) DRSPS 255 g o) 2 1) A AR B = 5 X8 Y S5 [ L4 F 7% A it P A o A LA R A 2k e
RS, $Em AN RS T . (B SQUR IR HUAEXE VD FE AR 7= 25 o SR el - 498 . 7= i R SR 5 kol 1 2
RILHGE, ik, Z#HT 2018 4F 1 H~2020 4F 12 A LAEAEZRAE o i, 3056 buie 1 i KA HLAE X =
BV H A SR ] 48 PR SRS T R, DA SRS AR A MR = 25 R v H R SR ] - 5 IR R
AR S b 5t AR, A 5 5 vb B e SOE SR IR 2%

2. MBS HZE
2.1 KR

AR A7 T AN T R K AR RV Rl S SRV PR R A 2 Sk, AR S R Al v
i, 1993 SEHBL M, (LHBZIIE, BRATFE 4 x 5 m. 2016~2017 S5V I#k =& 32.64~36.01 kg, Uit
RS B S R 10.4%~11.0%, KRR, HEZE.

2.2. NIE4LIE

A A AT, AN 1 A4, 6 0 A ZEREE IR K 22 1 265 20~25 cm A5 % Tt I
1k, HaARES, AR5 -Heks.

AEFR 1 (K1): HEARIEAALAIE 5 kg/tk;

AbFE 2 (K2): il kA HLAE 7.5 kg/ks

AbFE 3 (K3): s kA ALAL 10.0 kg/Fk:

XTRR(CK): AR 2K e A2k A 7.0 kg/tk

2.3. HIEHES
3HR/NIX, 3IREKE, BEHLHES, A I 36 k.
24. MMmBS57HZE

1) BRI G bR 8, SRR . SRR, BNMEERAE 5 R A, BE. P db4 ANy
) BEALR R 1 AN3E 20 AN, e lRl Z AT SR AT . AT A (TSS) T4 2 St BRI
S, FEZ 5 F AEAR IR Y5, Rl e IR FH B R A0y, VC FH 2,6- S ise i (2,6- — &I WA Bk ) i 52 72

2) KT 2018 4F 1 RiE & HFE. 2019 4 10 H A1 2020 4 10 H 7E i AE ST AL & #2483 7373 % 0~20.
21~40 cm PR FE LIk, b RIEA AL AL B B 5. B B BEMEER PHE.

3) T 10~11 H &AL ERA KA st F AR P Eg AL 5 N5 Il AR AR A BIRCE 3 i, AN IR
20, RRALEER 90 HE, BRI A. BE. B A5 BR. Bk B BN E

4) LI RGRME T

KA 1.8 mol/L S ALK A%, 20 o/l BIRRMRS, FrutEmRIE e M e s A RUBRI H sk B - 2RI
TR HE, BBAT Ly e ;s SRR 1 mol/L ZFREHZ I KIE B THISE s 3 30k 8K pH7.3
) 0.005 mol/L — ZJ& =& 1. £F%-0.01 mol/L, SEAH5-0.1 mol/L, =BG rhisiiRiE, AR5, 8
KH 1 mol/lL ZFREAREE, AR B, Bk, BRI O EEENE . A HUITR FH s In#4 s
FRA AL - EEIE; L35 pH R pH B ALEN E o
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5) M E IR IE T
K4 EE R E IR THNBE . JOE TR e LA B3 IR 7o e B i
By BEL L. 5. BE, TR - WG LRI .

3. ZBRE N
3.1. A EIALERS b FE e R 7= SR = B A B2 i

15 RERY], 2019 A% A3 0 R A R 7 B 2 RIS IR K, KL K2y K3 3l b CK 3™
18.99%. 54.46%71 60.77%, K3 I/ =IEE R A, KIUE K2, K1; 2020 fFAREE K1, K3 /=&l e &
mT CK, Kl1. K2. K3 73tk CK 1477 46.14%. 4.93%#1 52.36%, W2 K3 (I IR ik, K2
K1. K2; MI[Al—AbHE 2020 b 2019 (387~ Kk E, KL 7 141.53%. K2 17~ 33.59%. K3 147 86.37%.
CK 347~ 96.88%, K1 M/~ i@ K, HKikig CK. K3l K2.

Table 1. Average yield of different treatment (Unit: piece/plant)
= 1. FRIEBRFH=E(ERA: NHF)

2019 2020
i H Item
K1 K2 K3 CK K1 K2 K3 CK
fig1 37.00 42.00 46.00 35.00 54.00 55.33 56.33 57.00
HE2 26.00 46.00 28.00 21.00 75.67 58.00 61.33 54.00
HE3 31.00 34.00 53.00 23.00 97.33 49.67 119.00 44.33
T 31.33Cc 40.67Bb 42.33Aa 26.33Dd 75.67Aa 54.33Bb 78.89Aa 51.78Bb
b 1% 118.99 154.46 160.77 100.00 146.14 104.93 152.36 100.00
2020 tt 2019 #474/%  100.00 100.00 100.00 100.00 14153 33.59 86.37 96.88

¥ RPAFRKREFERRERMEE (P <0.01), AFR/NEFERRZERLE ([ <0.05); 2019 45 2020 4 4 AL HE .

AR, e PR R A LA XA = b B Al [ (1 7 B R B e, (E AN R AN [H) 3L
MAFAEZE . 2019 4F, MU 3 AMALBEM = SR B E & T, H K3 B & T K2, K2 RE2Es
T KL, AFAE 7 5 it B 1 0 7 A S e #2020 4F, )2 K1, K3 AL 2 & T CKOAT K2,
K15 K3 . K2 5 CK M EREER, 5 2019 FFMERA—F N 2 FMER—BMKE, KL, K3
AbEE 2 SRR m T CK, T K2 AbFE R A 2019 4FHK 3% =T CK, 2020 4E 5 CK MG EE R, X2
B 5V HAN TR ACB AN R & LA 7 .

3.2. NEIALIE X =3 FAh SR SR S fm RO R M

2 85N, 2019 4 K1, K2, K3 RSLHEF50Z CK (1) 115.98%. 106.55%7#1 99.19%, 2020 4
K1. K2. K3 B sz 8552 CK [ 102.84%. 105.78%A11 103.42%. A b i ARk A AL ) SR 52 8
B LUt AR A B 1A K

RSAIE R B 2019 4F K3 B E, HERIKIKGE KL, K2 fil CK; 2020 4F K3 ffxmE, HR
KRN K2, CK il K1, 4/ E YN K3,

SRS B 2019 4F K3 s, HARKIGR K2. K1 CK: 2020 4F K1 e, HARIKIOR
CK. K3l K2, ZAFEMEERZEREK, SR MM,

SRR BE S B 2019 4F K1 AU, HAIKGE K3, K2 f CK; 2020 4 K1 M m, HAWkE
CK. K2 fll K3, 4 mI¥A KL,
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Table 2. Fruit quality of low-yield shatian pomelo orchard with different treatment
= 2. FELIBIRA~AMRER R AR

K1 K2 K3 CK
IH Item

2019 2020 2019 2020 2019 2020 2019 2020

R F () 1362.86 1291.70 1252.07 1328.72 1165.57 1298.96 1175.13 1256.06
AIVATEE T & 5 (%) 11.40 9.47 11.40 10.37 12.80 10.63 11.00 10.50
4L (9/100 ml) 8.33 11.07 8.47 9.4 9.52 10.27 8.00 11.00
B JFHE (9/100 ml) 6.10 4.38 2.76 3.67 3.11 3.80 2.56 432
JKE(9/100 ml) 8.22 9.40 8.18 11.06 9.19 10.13 7.73 9.45
A 2 B2 (%) 0.30 0.26 0.30 0.25 0.24 0.32 0.28 0.31
4Lk C &5 (mg/100 ml) 91.61 71.37 88.81 76.86 92.60 73.91 85.16 73.06
[i5] R L 38.0 36.4 38.0 415 53.3 33.2 39.3 33.9
PERR L 27.4 36.2 27.3 44.2 38.3 317 27.6 30.5

S R 2019 4F K3 s, HAKUGE K1, K2 fl CK; 2020 4F K2 fifs, KIE K3, CK
AKL, —HFEMHEFAEZES, HEA LR K2 1 K3 &, CK BRaiH(k.

FSTAIE E R B B 2019 4 K1 A K2 e, HARKIGR CK A K3; 2020 4F K1 Mfmr, HRKIK
J& CK. K2 fll K3, —4EH K3 H1ik.

Yek R C A& 2019 4 K3 (s, HAMKIGE K1, K2 Fl CK; 2020 4E K2 [, HARIRE K3,
CK 1 K1.

gE L, it A ) A R R LB IS R AS [ RE B M B SR sz i, b 2019 5 2020 4E45 1 —5H)
&, K3 WEMEY G B, SRS ERSBIE, TSR ERIC VC FERE&SEBIE: Kl
M E T B m BURAR, SRS R BRI, AT E R S R R R, VC SRR EURG K2
(& RHEAE S 2 B8 3 0, SRS RS 1 85 347, Al e & BHES 1 838 37, VC &
EHEESE 1 85 3 47 CK BT & & SR, S b8 & IR, vl IR & & AR ks,
VC & EHREIRK,

EAR, K1, K2, K3 AbFE¥n] AN [A) A2 B2 th B8 s RS vl VA PEEDE /. BB VC & &, BRG] 2
FR &, HAACRE, KIAFMMREL, WAEARRE M T, 257 1 AR 6 A WI7ER 5 # i
IR T %47 1 261K 20~25 cm PRV, HEARFIEAHLAE 10.0 kg/Mk & 1 O i b B A SR S o 8
B

3.3. ARIALTR® 1 A 7= SR B 3 5 53 O i

% 3 RN, ARGCEEH 2019, 2020 FLIEFRSAFERCRINE . Hf 2019 4F K1 H7K gt
REEMET CK, K2 M K3 LT CK, 2020 4 CK (/KR IR & B R TH e 3 Mabr, %
HR R JERAE ATLAES P03 45l P T 8 1 33K A PR 80 A e S B i 5 2019 4R 2020 4F 412 CK A &K
WO B dmn s A S B FFEALFR Y 2020 L 2019 4R34 = 101.51%. 8.01%. 156.88%7F1-59.52%, &
ST S it R KA LA AT B SR i AR A A s AR & 2019 4R K1, K2 Fi K3 KT CK,
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Table 3. Soil nutrients in low-yield citrus grandis orchards with different treatment
= 3. FEALIBIK~ AMRER T iER S

K1 K2 K3 CK
WiH Item

2019 2020 2019 2020 2019 2020 2019 2020
K A4 2 mg/kg 145.85 287.0 133.1 235.0 116.7 221.0 142,75 368.0
1 Xk mglkg 128.25 178.3 128.55 167.5 155.85 135.6 232.4 295.8
A mg/kg 198.5 400.0 335.15 362.0 181.8 467.0 434.75 176.0
A 3%+ mglkg 0.93 4.93 0.62 2.76 0.85 245 0.94 475
H ¥k molkg 61.78 246.0 82.4 113.0 62 127.0 95.5 88.9
A 2 mglkg 0.18 1.49 0.06 1.30 0.045 1.19 0.07 0.95

4B cmol/kg 227 5.60 247 5.4 214 47 2.01 43
LS cmol/kg 6.62 24.10 6.53 26.3 7.18 334 5.71 46.0
AU g/kg 316 61.6 22.35 52.1 19.7 442 28.1 75.0

2020 4 K1 =T CK, K2 Hil K3 MK T- CK, A % & & [RIAE AL FEY) 2020 4 EE 2019 443 7l 1 430.11%.
345.16%- 188.23%71 405.32%, & &Lt FHURIA HLARAE A 2k R R A B & & AR S &
2019 4F K1. K2 £l K3 KT CK, 2020 4 K1. K2 fl K3 ¥/ T CK, ARk & RIFEAFA 2020 £ 1L
2019 4E4> IR = 298.19%. 37.14%. 104.84%7F1-6.91%, AR S: i HIUF kA HLAE AT B B4R s 3 A
R E, BRONEE 2019 4E K1 & T CK, K2 Al K3 ¥ T CK, 2020 4F K1. K2 Al K3 ¥ T CK,
B R0 R AR AR ER IR 2020 LK 2019 43 il R 727.78%. 2066.66%. 2555.55%F1 1257.14%, & 4Lt
FHUT KA HUIEFIAE A 5 35 e 5 e - 33 A A0l 25 s S PR 65 1 2019 4 A1 2020 4R 40 FE K1, K2 il K3
BT CK, A ¥ Bt & R R FE AR R 11 2020 4 L 2019 4> 2 15 146.7%..118.62%.119.63%F1 113.30%,
TSRt PR AR AR ANTE AR BRI R i s LI A S B B o s MR MRS & & 2019 4F K1, K2 fll K3 375
T CK,2020 4 K1.K2 1 K3 ¥{IK T CK, 22 #e P45 7 & [ #E AL #E ) 2020 4 LE 2019 4F- 4371 42 51 264.05%,
302.76%-. 365.18%F 705.60%, i &Lt HUFIKAHLIEAIFEA: B3 Re b im LB S e & s AR S
& 2019 4F K1. K2 fil K3 )& T CK, 2020 4F K1. K2 f K3 ¥{&T CK, HHLF & &R 2020
SEEL 2019 4RI HEE 94.94%. 133.10%. 124.37%F1 166.90%, % 4L FUF kA HLACAITE AR ZR I RESE =
TIEIAHLT

3.4. ARIALTRT I R~ REM 7757 AR

L ASRER, F—E O ANELEBI R IR S BEAEER, HR T KL K2, K328k, 4
W& EH CK Edh, HEFRSSTERNZE R Z AL, AT, MEALEK) 2020 5 2019 £ 5 X
KA, 2020 FEXAH G ROEE. 0. 25, 2. S8l 2L 2019 6 N EEEK
Pewm, MAeS. SRS RN E TR, 2SRk K3 AR TS, Hoe kb5 xR FE A

e

g

HIMRIA Y, AL AR AR A ML B SR aT R i Ao, B B R BEANEIOO SR, AANER
SETHE, XTSI VUEESIEESRT IR B 86 . & ERFEE, mismes A
AEBHAEMN X TR IR R A K.
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Table 4. Leaf nutrient of low-yield citrus grandis orchard in different treatment
4. FELIBIRA~ D AMRERM RS

K1 K2 K3 cK
T H
2019 2020 2019 2020 2019 2020 2019 2020
2% glkg 22.06 26.7 22.75 26.9 22.88 29.7 23.13 30.6
47 glkg 1.51 1.55 1.34 1.61 1.37 1.56 1.35 1.55
24 glkg 18.63 20.0 18.93 20.0 19.78 18.1 19.29 20.0
A4 glkg 49.9 37.9 52.8 35.0 46.1 36.7 46.8 36.0
A8 g/kg 2.34 2.58 2.25 2.44 2.26 2.91 2.46 2.89
A4k g/kg 0.216 0.126 0.216 0.132 0.209 0.154 0.197 0.124
44 mg/kg 18.9 497.0 18.7 618.0 14.2 609.0 19.6 596.0
4% mglkg 16.28 315 13.65 365 16.26 41.2 13.97 36.2
47 mg/kg 74.2 181.0 109.3 195.0 89.2 184.0 60.0 153.0
4. g

HEAARFEFEA YL L MR A A Bk BBk, SER. MESER == [3] [5] [6] [13] [15] [16] [17]
[18] [19]. AW 5 it AR A ALAE o] 2 B 42 m = v Al r= 5, i Bk 3] 5.91%~52.36%, H AL
PRIt 10 kg B3 =R R, 5T AR —E

AR I 45 2% W e FH R SR AT MLAE PT 2 v SRS ) B MR 7.5 kg 10 kg 389 T B S5 A v R S mT s e
e &, R BPEE R Mt 10 kg THER VC 8 &, MR EE. AR5 X BSR4 R
O it FH R IRA LR P 2 38 4 s vb AR SR S i BT, UHAEIR M R S B AR R, sk, @it
a3 1, B B TE i [14] [20], 5 %4555 [10] 28 /KA A5 [ 70t FH A HUIE REHE i SR 5 it 2 R 46 SR — 3.

AHUIETT LA B R 3, AEDIRMIEECNE B ARG L. BHUEAT LUHEAEHUR AT Ca. Mg,
Fe S IC R MPATALL, 0T HAM SR S b S A s Al O B2, R IIRA AR v A ek R 38, Pl 3 il
RS FRICRAMLLE[14], BEAR AR BRBCHE H ] (3G, AR 45 B B R [21], WA VLR RE S
RERT LAV AR R TR [22] A FT R IR AU )52 22t FE T v K g v A
A S B R N B, E T B R B O R Rk s S A AR WL R E AR B
B3 T3 R AR, e SR AT LT A

it FH A HUIE RESR o & AL B 58 97 76 & (N, P, K, Ca, Mg, Fe, Zn, Cu, Mn) 5 &[23], i FH A [l i
A HURAEXHE = A KR ICER (N, P, K, Ca, M) & U AR, 6 & s A sh i 76 & (Fe, M, Cu,
Zn) E R AURAN KR 3 [24] . AHE 7125 3% 0 % St F U R A HLAE B A BRI T 3 i &0 Wi 6. L.
BERNIG A, (HASFIEREE TR, X TR SIFACAMUIEE AR SRR A B BEL L. BRI S E
BERE, MEMKEENSBHREERAIX Z M RMTREZ G K. Bk, 7R AR 5 & 2
G EES . BonER ALK,

5. &g

G, EARBFEIT, S8 IR VUL R BN B2, BRI e A Bk . 4F
KA HLAE 2.5 Ju/kg. 1E7E%k 3.5 Julkg, SMAKAEEATIHEOLSS, SIAE IR, D E, mIEA ™ B
JTRIF e BA 1 33 AER ek P AN ZK 2 BT #5472 1 2% 20~25 em PRV, EERKAHLAL 10.0 kg/tk, 6 1
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A EHE R 3R R 1 O3 b FE A SRS o R R AR U
E&UH

ARG SRl 25 BRI FL (FERE AAL7204097-2) A8 BAT 23T b b vhE AL AR 7 BRI 98 5 7 Vi (R

AB16380145); P AT HTAARES 5 67 (nycytxgxextd-05-02) 7 Bl o

Bk
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