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Abstract

To clarify the soil nutrient characteristics, abundance and deficiency of navel orange orchard, and
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theoretical basis for scientific fertilization will be provide. 296 soil samples were collected in Na-
vel orange orchard in Linli County to determine soil pH, organic matter and available nitrogen,
phosphorus and potassium nutrients. The relationship between soil pH, organic matter and nu-
trients was revealed by correlation analysis, and the countermeasures for soil fertilizer improve-
ment were put forward. The results showed that the average pH value of the soil was 5.38, the aci-
dification was serious, and 58.78% of the soil was acidic or strongly acidic in Navel Orange orc-
hard. The average content of soil organic matter is 20.73 g/kg, which belongs to the suitable level,
and 47.29% of soil organic matter content is at the low level. 62.50% soil alkali-hydrolyzed nitro-
gen content was in high level. The deficiency ratios of available P, quick available K and slow
available K were 45.61%, 43.92% and 66.22%, respectively. Pearson correlation analysis showed
that soil pH was positively correlated with soil available phosphorus and available potassium. The
content of soil organic matter was positively correlated with alkali-hydrolyzed nitrogen and nega-
tively correlated with slow-available potassium. According to the soil nutrient characteristics and
the condition of abundance and deficiency of navel orange orchard in Linli County, the scientific
countermeasures of fertilizer improvement were put forward, and reasonable plans were made
according to different soil fertility conditions.
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1. 518

W8 VS 2R e b T BB AEAR, 2008 AR LK, 4B LR 28368 SCR 2 TS
AR 2 AR it aEss KU RO S, @i 1 5 MRS sy, RS i
BUE 2 Jiai. IR, Imis B 50 Ik O e R R, el 07 IO 5K I8 20 1 1) S 32 71 J7 1
R RAR TR 2 B M N bR fg s AERAIE Y, DU B SRR A R o [RIA,  if B
el - SEAL 7 1P A BOR R SR Y, PR TR R BN, IR A (R IR T EOE WAL, BUE T R
bol I ARVE . HIEIR BN AR SR BRI R . R R A IR, ISR AL T
ROUEL B AR 7 R AT, ISR bl SR . S ERME . SRERFFIESEARSC AR, Wl et
et B L K RV A JE . KB TR, JE R B B B SRR S, A i SR KRR B 52 3R B
BACYERT . HHEFR PRI Wt Tt DA S 3848 B 75 A2 [1]-[3]o A I XA R PR, e T SR Ao
B BRIEETAL BRI R AR, S IR IR Sk A A R R 4], W AR [5]
SERTFURBLT VAT R AT R . ARG S B R AN, AR AR SR S S . ER
A bl e i, AR S REZ, AR, AR EmMIC bR S E A 6], ¥
71RO ORI A . ARG B BB IR T RO, R A RS R
R TT R AES A, HABTOER S BT SR I AR . R A el 3 Rk S B
IR AR, AR . TS EAE[8]. BRI I R R ARG, T R
EEERZ9]. AT, FEO TR b ISR RS, i S ELRREAL T 58, A RS e IR T s A
FERSEALT . S . AT oR DL B AE be 3ESR IR BUAGE, vk, AR TR B R AR 296
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AR LA i, A AR RER . RS pH AL BURN TR ISR IIRDL M, BETT TR
frel 358 5% 43 SE R WL AN TR A3 BRI R 7=, JF0d I R el 338 pH AHLIE 5 9720 & BAR SR TEREAT TR, DA
Al B e el - SR R RN S S B AL A R T SR AR AR

2. M5 %
2.1. ARXEEER

IS EALT WG, KR, AR PO M EEAL, ARETT, MR, BRI, PESATTHE
4%, L3RI B, M FRZ 111°24'~111°49", b4 29°17'~29°46' 2 [A] . J& A P 33 [ A6 S A i % 1 1 e 2
WA, AEEA, REFE, LRI, KRR HRRe, BFENME, KEEENEK: W
Kaeiti, ZETMEE, RV AFHEER . 58 B DN F, b BEE FEE B UL A AR 1.
BRUUE R IR AR A 5

2.2. BEmRE

TEIWIRE A BT e 7 EL R el e 5 296 /> St RUAT AR [l o 25 R b, AR R AR . MO SRR EE, 1%
W& S AUAG vk 5 MM, JREUR eEi K28 N 10 em IO &, IBEFFREAE ST, K4E 0~40 cm K+ )2
TIEREN, IRESE, U TEE 1 kg 2 HFE, B NS I bR B T3 SRR Y, 5 [ 5286 == KT
PRI RR R A SRR, BAXT AR B4, i 2 mm F10.149 mm JE BT, WlE
3%y
2.3. MERFZE

+ 3 pH: KIRHALEE; EHEENUR: EASRA A EYE, IR YO A SO
RESN—HHB P ks IR ARREORIE—— KJG TR, IR IR PVE—— KA
He . BARM g T vk 2 B+ B[10]/) /72 .
2.4, TEFESIERSRIERR

PG Il 1338 5% 73 E B /0 bR EAR BE 2019 AR M AR AN S5 BF Hb 5 2 1 0 R v o B R 1 T 7 48 b
BB R 0 BbRUE) T . 138 pH 02k Ny: pH < 4.5 AR, 4.5~5.5 AR, 5.5~6.5 NIIR
P 6.6~7.5 MR, 7.5~8.5 FlEfE, >8.5 Jsmbit. HARIED FEASRIEE SB[ 11] 0 FArdETE, VEW
% 1.

Table 1. Grading standard of soil nutrient content in citrus orchard

F* 1 HBEITRFSSESRIE

B o Iy R hRiE
Ei=ga LiRivA — — :
= B EH B i
HHUR a/kg >40 30~40 20~30 10~20 <10
T 2 ma/kg >150 120~150 90~120 60~90 <60
EER LT mg/kg >35 25~35 15~25 10~15 <10
TR mg/Kg >150 125~150 100~125 75~100 <75
SRR ma/kg >800 600~800 400~600 200~400 <200
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2.5. BB E ST
FT A BE K ] Excel 2016 #E4T 3 4L FE, 1 IBM SPSS Statistic 25.0 #14-4t 114341, Origin 2021 i & .

3. ZBRE SR
3.1. FEELTE pH SHNREFE
3.1.1. 1% pH

ML AT UAE Y, TR [ Tt A T3 B M AR AR K SRR PPN R AT R 112 S, ik 37.84%; TRYEAN
SEERPE LIERE SUE 174 4, (5 LE 58.78%; H AR PE LIERE S, (S AR 3.04%F1 0.34%. A,
7 AR YR S BR E OL T IR AL 2] 5.5 BL b, WTRUR A A K ECE SR PERERL, i, EhERRE. RV
5. pH > 7.5 A HLIEZ.
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Figure 1. Soil pH grade map of navel orange orchard
1. BFEELIE pH EFERE

TR R E R —, RIS LR BN A KR B R S
FEAER . B 2 AT R0, s 2 p s 238 pH (AR IRl 4.20~7.50, “F¥{E°N 5.38, BiARRM. f
FRRET K & AR el 1338 pH S48 K/ NIRUT A 28 R (5.88) > TR Y)(5.81) > WhERE KAL)
(5.48) > HIULL 0 FE+(5.34) > WA KALY(5.30). &R KB K13 pH (E17A7E 5.3 2 5 (P < 0.05),
AKE KB )3 pH (5.88) %2 v T HiAt BEBUK B L83

Table 2. Distribution of soil pH value in navel orange orchard

2. BHERE L% pH B2 IR

BRRM e ey S I I & it
BRTE KAL) 13 4 1 5.30b 18
EAUERRARCR 6 146 91 6 5.34ab 249
SERTIML IR ALY 5 7 2 1 5.81ab 15
WhERE KAL) 2 3 5.48ab 5
FIRE WAL 2 7 5.88a 9

NG FRACREE B BEER, BEKT 5%.
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312. TMBIRESE

2 i o IR [l 3 L B AL T IE KPR S 134 4, ik 45.27%; BmAlm &
TR SR D, T EEA N 4.05% 80 3.38%:; Ab TSRS & B KPR - BERE S A 133 A7 AN, (L
539 44.93%F1 2.36%. [RIUth, 208 = 00 A e - 38 WL & s T 30.0 glkg BIARAE, FF B4k 4L
FANAEEF SN, &mLIEAENRS S, REFBIEKKE.
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Figure 2. Grade map of soil organic matter content in navel orange orchard

2. BFEELRAIRS EFRE

FH e 3 AT, J R bl A ML & ARG A 4.2~45.9 glkg, “T-HIME A 20.73 g/kg, b T 3E B K.
5 FhBETK B TR el LA LB S48 /NI A U A )(23.43 glkg) > EB DY 44t 5 1(20.78
g/kg) > T TTARY(19.89 glkg) > A KA RAEI(18.31 glkg) > Rb R XALAI(15.20 glkg). SEER KB
) EIFEHUR S BAAAERE 25 (P < 0.05), WIUEKE M LIEAVUR & 5(23.43 g/kg) & & T HAR LR
RE M.

Table 3. Distribution of soil organic matter content (g/kg) in navel orange orchards
3. BHEE T IRERE 2 (0/k) KRR

REFE A <10 10~20 20~30 30~40 40~50 F1 Mt
WU KAL) 1 5 9 3 23.43a 18
Fhua gt 6 111 114 8 10 20.78ab 249
TR 5 10 19.89ab 15
Wk KAL) 5 15.20b 5
FIRE R 7 1 1 18.31ab 9

NG FRAUCREE B BEER, BEKT 5%.

3.2. i EiE A BRI

o e el 3 R Ry KT ZE ORI 4 R, IR A A B R AR IRy 24.20~337.00 mg/kg,
YA N 151.03 mg/kg, ZEmE =K, A 20.95%1) 5 bl T iR A & A TS B AKFIEREIN, 62.50% 1
WA ST EL T R EREAKT: HEAmES &Ry 2.00~78.60 mg/kg, “F34{HA 20.50 mg/kg,
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BIEH A EAKT, LR ABEE(75.80%), FRGAMAE, H 45.61%0RIE IR MBS EAL; -
SR A B 140.64 mglkg, S P AT B KT R I o A 13.18%, A TR BEK SR
5 EE A 43.92%, A2 5 REUH 62.44% . T3R5 O AR 0 17.00~925.00 mg/kg, - 34{H 24 356.37 mg/kg
66.22%FF fi R Pk Td B & R AE .

Table 4. Distribution of soil available nutrients in navel orange orchard

4. BHEETIREN I 2R

e g 4 s RFRH . S A w  REAKE EEKT EERAKP
EEEL AN HfE + brdE%E %) Y EHERE M %) %) %)

W& (ma/kg) 151.03+64.67 4282  24.20~337.00  90~120 296 16.55 20.95 62.50
H¥s(mglkg)  20.50 + 15.54 75.80 2.00~78.60 15~25 296 4561 25.00 29.39
WA (mg/kg)  140.64 +87.82  62.44  2.00~500.00  100~125 296 43.92 13.18 42.91

ZEU(mo/kg) 356.37 £149.25  41.88  17.00~925.00  400~600 296 6622  29.05 473

3.3. FHEEL® pH. AR, EHABE S BEAE XM

I 8 EL e A6 el 338 pH (E S5 AN FR TEARSCHE L% 5, Rl 138 pH E5 L3ea 2w (r =
0.183™) & & B EF LM, FHAUH(r = 0122 R R EIEM, HIRAHUR & SHME(r = 0.542™)
FEEWREEEMK, S =-0131")F 22535 0 TR A S B 5 E U (r = -0.2087),
SRAU(r = —0.1707) & B IA] AR 25 Sk oG 3 Ak A (r = 0.381 ) S B B AR RS IEM G, 547
RAH(r=0.124") SR ERFEA; HHERE &8 52800 (r = 0.5147) F & 2R EE EM. 13 pH
B BIRS R B Z G RE FRe R R, ik, s LRI . SiEE LR, P e
SR [l A R P A o

Table 5. The correlation among soil pH, organic matter and available nutrients in navel orange orchard

5. BHEELTE pH E. AR, BUFIENERXXFR

pH A BT T A Rk Ve R
pH 1 0.102 0.058 0.183™ 0.122" -0.011
AL 1 0.542" 0.103 -0.087 -0.131"
Tl 40 1 -0.048 -0.208™ -0.170"
A Rk 1 0.381" 0.124"
G 1 0.514™
SR 1

T TfE 0.05 ACF(RUR) RS TIE 0.01 KT (WUR) EEEA.

3.4. FrfEE 1R pH S HIREE D EIF N

oz B M A A R N 20 b ks 3% pH B 20 B 5 4. <4.5 5RERTE. 4.5~5.5 Beth. 5.5~6.5 J9RRTE.
6.5~7.5 HitE, Fiit 3 pH AR IR S ERFEME, 3% pH 6 HIEFRS S8R, WK 3
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i, HEEEHUR SRR pH AT B, 7€ pHAE <45 I &(%, 7F pH {f 7.5~8.5 i I
fR R G B pHE < 7.5 BAMAK, Z/Fdud by LA %0k 5 &1 pH {6 4.5~5.5 B H &KL, <
Ja i ETE, 7F pH > 7.5 B KIE R 3R pH < 7.5 FRARER K, 25 2 FH#; 7 pH>75
(NgRRes R RN PN S SR

35 400

35' 7 ef: fo7d =
T —— AL AR
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Figure 3. The relationship between soil pH and soil nutrients

3 L pH 5HEFIHXRFR

4. ImSEREEEER RMRE TR

THRAE AL, AEATE AN, BEEA R 13 R IOK, SCE LRI T 2 HIFR 0 B,
XA ESR A oK. B R A BEPRR, et IR - IRR - R ES RS T REEEISR
o B, HEEH SR LSS SR ST, MR, MLfedt.

4.1. FRELTREENEE DM

X P el - S M 52 5 A, AR (] SRR O T AR AE LUR )

@ e el -3 S AR IR P, 58.78% (1 -3 FE mi b TRRIMEAN SRR MEIRZS, ML 3R Fmi 357 T B Al
H5HZNE, AR EFEERKE, TR, BRI IER TR R .

@ e e AU & SR T E BT, (B R (47 29%) A HUR & A L, HIREHIES
e, TEmMSEAHUEKEN, e AU & .

3 Jhr#e el -3 57 70 5 B 22 RO, Bl RS B v, SRR S AN 2, AU S R R U IR L.

4.2. FfEE TR R S1%AREN

421 MBI R

e 8 L A 8 el R AL T, ST IR M S SRR T IR TR E S R . XT3 pH < 4.5 1FRE
b, AR 1.5~2.0 & ritk, BISIMOEERE T, HESEMA L MR 1.0~1.5 A r/kk, 5AMIE—
I . XT3 pH 7E 4.5~5.5 Z[AIUKEER I, A K 1.0~15 A Jr/kk, ¥5M0GAEN T, FH#
LRI BSEEREAC 0.8~1.0 AJT/ME, HHENIE—IFAIEF .
42.2. NFERBHAE

A PG 3R 208 FE R A BRI, (R sE HIRALAR A ARAE RS J1, PR IR e A
e SRR S R BT T T R ¥ BRI [12]. em IEAVUR S EM A © mAAENE, RiE
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AN [F i 4 el - 3 P A LT &5 Rt P A HLAE 10~15 24 TRk, DEIE S A HUIE 3~5 4 Fritk: @ FEATIEH,
KR ARV ARG B ;8 AU ES FREAT O AR SR e, R SRR AR 4
T R . R LIV AR ER], T RIR MR EAN S E13] [14]. @ A FHEE, K
M BE P A IE R A, BRI GREY) SRR, WA =R, ERE RACEESE[15].

4.2.3. MEEHHEARSHEER

IR AT ZES, B EA R ARG & Z R, —BERRE(LL AR, 855 RE 2
FR)HEFIZEAL, 6 H TRt SRAL(CE 6). XA, R A KT Z IR B HBOR . ZEAL T E ORI
THEOIAE . AEZFHUHA A, AR RATARIR, 1LY, FFMERERT R, WA, JHmRilk
TRy, ARHEARAR A R AR R HE R SR, MR BB, JEEF R, 2 B TR
TRATA P~ AR AR

Table 6. Soil improvement and fertilization scheme of navel orange orchard

6. FrEETRMR. HESE

il Al it fE S A Jit L ek Jiti FH
AL 10~15 kg/#k
i e 1.0~2.0 kg/#k
Jie v S E R ) 1.0~1.5 kg/#k
AHTHNE A 5~8 A JTIHR
R A
=R gilul (e it)) 1.0~1.5 kg/¥k

5. g

TR SRS S IR A E R YIB:, RIEEEER, HEIERS:, HEEKEANZE, F
GRS, S A A R B [16] o VS TR el 338 pH S A (e R, R 1A A 5 R 1 - 33 1 1 HLik 58.78%,
XA RE S AR K R — B G BRI R iR . 3 DU 0 41 1 R T J R el 1) 3% pH 33 4T
BPE(pH < 5.5), WRERM TS, BIULaGRt. WA R e 4, AT ik s b i L,
REERFE B IR, BUE pH EFER[L7]. X5 -T R0 ™ 5 00 IR el & 30t FH A A 5 498 R 3 750 0 1 138
BB, 9 R AR R A PR BE[18] . 3B AT WL & B2 LAy i) B AR AR, A7 s B e b
bel 47.29% L35G ML & B4 TARE /KT BEB AR AUE R UUA A3 DU 20 20 e B i 3 WU & AL T1E
A, HRAENREERRZ, i T LEa PR R RS2 /e sem, B 5 EAL T s Ek
A A AT 5, HUOURAS R XM A HUAE ) B EEA—HE, it A S5 BB [19] o I 182 6 [l
IR AR RN 2 U = L5 4 il 16.55%. 45.61%. 43.92%F1 66.22%, —FfiFE
AR RS IR 59 B o Sr AR, Hoh, B B R, R R R A B R A 1 5 PR
FERRYE -39 b A2 B bk I, R BE U 99[20]. 3o R R A S B E RIROR, ATRER BT K
WA 7t AR B AR ME AL BEFT S8, Rk, EREAEE AR A, I e 5 i AE

TSR R R AR, L3 pH. AL S & oc R A 2 AT Y RS BUE R, A 500 R el 1 4 5
S TAIAR 2 2 A0 IERf B AR AN 38 ek B B AT 48 SE ] - Pearson ARG/ HT 38 B, 3% pH (5 384 %k (r =
0.1837) A B EM B FE LXK, FHMRM(r=0122) 2R FEIEM>*, HIEAEHURSESHHEr = 0.5427)
HEEEWEEEML, SE8Mr=-0131") B2 BE NG, B EMCHEIEMNE, ARMX
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ARG RA B, WAL S IR, MR SIRE R 0 6 [21]. 14 pH AL & 54 & A 2 R,
TE SRR SR R BR3P 9240 S B LR O B, 7ESSMRMERR B8P 954 A B AL FIE EURAS . I B
o Il R A 5 R L, R R L L SRR, B SCR IO R MR,
IR S IR B A (O MO S, HEAT SO RE AR, LA I A A - 4 B (P R 1L
1

6. &

7 BLF 4 el -+ 3985 70 & BB IR L A AN, 3 iR, 58.78% -3 A s Ak TR AN 5
MMk HEAVURSELIEEE, HAEREAIURSEACKRE; S-SR EAL, A0k
B & B2 WS, BREAS R . PFRE LERmErE. GhR S LIEE R EY,
2SR el B ARYE E SR WAL . 3905570y, TR RO IR A . s TR

EEMA
I ANARA T B I b el S A e R 5 B3 TH(NY -2022008)
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