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0.64 mg/kg, BREEZEASH 6.57 mg/kg, AL
A 1. 01 mg/ke,

HER AL IR E (N 46% ) . Wifs% (AR, N
21.20% ) . HSER4H (AR, N 16.47% ) ; WilC

1.2 it

UK 2568 A5 el A 3 W rb i 1 1 s
M3 g6 3 i B 3 S ALK S (180, 360, 540
kg/hm*) | 5 FAEIES (BERGA R, 172 BERS

FRE 48 (AR, P,0, 19.82%); #HE Jy i R B
(AR, K,0 54.30%). i 0E B 240 )5 i 0,

R+ 12 R 172 BIEESE + 172 HER,
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#H AR BEASEEE 3 APAT, BRI E LR 1,
F1 AEAREKEFESHLEIEE
A 012 G Ve BE
p RHOIKF- JOT— WO (mg/L)
(N kg/hm®) IR T R it TH IR M
1 0 — 0. 00 — —
2 180 Tk JHe 25 280 104. 35 — —
3 360 T e 25 L 208. 70 — —
4 540 T e A5 R 313. 04 — —
5 180 172 BERES S + 172 iHESA 52.17 — 145.72
6 360 172 RS A + 172 iHAA 104. 35 — 291. 44
7 540 172 BEREAS A +1/2 iHAA 156.52 — 437.16
8 180 HAA — — 291. 44
9 360 A — — 582. 88
10 540 HAA — — 874. 32
11 180 172 BEREAS A + 172 HER 52.17 113.23 —
12 360 172 BEEAS A + 172 AR 104. 35 226. 47 —
13 540 172 BEMEASH +1/2 AR 156. 52 339.70 —
14 180 AR — 226. 47 —
15 360 A — 452.94 —
16 540 AR — 679. 41 —

R WL BRIERIXT A HIEE R PR S B
M3k 56 L & 4 DA K (0, 180, 360, 540
kg/hm*), 2 P#EKF (0, 90 kg/hm? ), 2 4K

SE (0, 90 kg/hm*), 316 ANAbFE ) AEASALER 3 A
AT, BRI E &2,

®2 |, B HEMNKKERE

W AR HNEAKF BRICIK - ALK MRREEW  BIRE SR MR
(N kg/hm*) (P, 05 kg/hm?) (K, 0 kg/hm?) e (mg/L) W (mg/L) WeE (mg/L)
1 NOPOKO — — — — — —
2 NOP1KO — 90 — — 121.09 —
3 NOPOKI1 — — 90 — — 44.20
4 NOP1K1 — 90 90 — 121. 09 44.20
5 N1POKO 180 — — 226.47 — —
6 N1P1KO 180 90 — 226.47 121. 09 —
7 N1POKI1 180 — 90 226.47 — 44.20
8 N1PIK1 180 90 90 226. 47 121. 09 44.20
9 N2POKO 360 — — 452.94 — —
10 N2P1KO 360 90 — 452.94 121. 09 —
11 N2POK1 360 — 90 452.94 — 44.20
12 N2P1K1 360 90 90 452.94 121. 09 44.20
13 N3POKO 540 — — 679. 41 — —
14 N3P1KO 540 90 — 679. 41 121. 09 —
15 N3POK1 540 — 90 679. 41 — 44.20
16 N3P1KI1 540 90 90 679. 41 121. 09 44.20
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AN[RIZKT- UM it FH s = 98 T v 9L B 2 A7 A B
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48 h, BHANEACE AR AL, FAL K18 22
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R3 FARAKEMESRIEEAETIEARTESE (pg/L)
RIEEZS
Jite A ] ALK i .
(h) (N kg/har?) —_— 1/2 B s 1/2 Bk s
+1/2 is3s + 172 s
0 0 214.3 ¢ 214.3 d 214.3 d 214.3 d 214.3 d
180 227.2 a* 296.9 a‘ 278.7 ¢ 389.9 ¢" 444.6 ¢*
360 225.4 ab® 258.1 ¢! 367.3 be 510.1 b® 661.8 b*
540 221.0 b* 279.3 b! 423.1 a° 644.2 a* 913.2 a*
24 0 450.4 a 450.4 b 450.4 d 450.4 d 450.4 d
180 409.3 be 541.7 a* 568.3 ¢ 670.9 ¢" 817.5 ¢*
360 398.6 b° 463.7 bt 748.2 b¢ 818.7 b* 1 260. 4 b*
540 389.6 b° 549.2 a‘ 819.9 a° 976. 8 a" 1 466.7 a*
48 0 543.2 a 543.2 a 543.2 d 543.2 d 543.2 d
180 422.2 b? 542.0 a 668.6 c" 670.7 " 976.6 c*
360 363.9 ¢¢ 523.6 ab! 757.5 b° 867.2 b° 1328.2 b*
540 331.0 d° 517.4 b? 862.3 a° 924.5 a" 1568.8 a*

e [ — it A s (] ] — 3 B 5 R RN A 3R AN TR B K ST ) 22 57 8 25 Pk 0. 05 /K5 TR —Jite A B 0] W] — A7 B0 5 EAR /NG FRE 3R

ARAN[A) NI 5 7] 28 5 2 3% 0. 05 KF-,

360 kg/hm’ I fik; 7EMEAL)S 48 h, FHAEKF-HY
SINTREAT , UKV 1922 5355 50K, 5
B 12 BEREAS A + 172 BAA . AN+
SRV T A e I RN KT 1 LT R R
hn, EAEACEE] Y 25 5 34938 2 KF

Al — SRR, AR 25 ZUIE Ab 21+ 45
VR IR A AR BRI B S A > 172 B
SR +12 HER > HER >1/2 BEEESR +1/2
AR > BEMAR, BRAMELAN, % RIS
Aok T F8 SRV R P S Y 25 S 2 0k B A S5 KR



rhE SR 2017 (3)

(F3, FATHE) . fTIL, REESX EHEEK 0S80 RS TUE (RS5), WARIER
R R IR MR S B AT R WOPRIEEIRAEAIR, AE R A S S 5 AL
ARG E R, OOV R, Ml fAEER, GRS 48 h TR pH EAT7E

AU b S O CS BE E AR A ZE5, RN 1SR h s i
2.2 BIEAEWCHRGEES AL RO SRR pH

\ F4 WBE4S h HERRPESESAEERR

[EUNPSER TR pH EARE RS (n=15)
MRS 48 h, HIEHEHRP RS ESRAIEER

pH (B X 3 pH (EIAH T as R (£ 4) #

W1 BT 48 b LRI A R AN pr SRR 067

{8 S IS pH (E Y BB F RS, MR R 48 h LU ROR T -0.850 ™ -0.658 ™

oA —0.850 A1 —0.658, [FHHAFRRIIATH UK i #57E0.01 AT (W) BEME.

FUREW pH 48 h HEEW pH 4

x5 HEE48 h TERARPRSESAEBRRE LERE pH EHETFHE

)75 i R R? FRifEiR F Sig.
RN pH {4 y =2 087x> —24 784x +73 971 0.761 0. 580 244.5 8.275 0. 006
y =403 332¢ 71135 0.716 0.512 0.326 13. 647 0. 003
y= —4698In(x) +8 857 0. 665 0. 442 270.5 10. 313 0. 007
3R pH A y =3 402x> -30 312x +67 844 0.884 0.782 176.2 21. 469 0. 000
y=6x107¢ %7 0.921 0. 849 0.181 73. 185 0. 000
y=-8281ln(x) +12 501 0. 854 0.730 188.2 35.158 0. 000
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LI S AN, 48 h IS BB KT8] ) 25 5 i 3 4 NOPIKI 2149 3959k 440.6 of
PEREAR, WAL T W PR - e b & i, IR 5 NIPOKO 553.2f  961.6f5  939.5cd
A AR P RS, MAEEIEKET, BEAR 6 NIPIKO 469.4h  745.1j 779. 8 de
XoF A S U T RS B RREARAE T R T B X 1 e 7 NLPOKI 581.6e  983.5f 1053.9 bed
WA R INVER, B, MREZUKET, i 8 NIPIKI 497.3g 7910 813.0de
HEE 48 h i%{ﬁ@*ﬁﬁ%%j—tﬁ N+K>N+P+ 9 N2POKO 700.3 b 1150.7 e 1254.6 abc
K>N>N+P. 10 N2P1KO 623.5d  938.8g 1011.3 bed

B
(R7), %%%m: MEARS O b, S, B, BRI 13 N3POKO 735.0a 1434.6b 1518.3a
A HAE R A SR I b S 0 5 M) 157k B A S 3 " \APLKO 673 129560 14139 ed
K5 MEHEIS 24 148 b, BRSBTS 5 AR T 15 N3POKI 731.9a 1539.2a 1580.6a
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®7 |, B WEEEANEE HERRTESEBYME T ENT
AL ] () 3 BT df 7 F sig.
0 N 1 446 435 3 482 145 4 039 0. 000
P 88 708 1 88 708 743 0. 000
K 9278 1 9 278 77 0. 000
NxP 9 004 3 3 001 25 0. 000
N x K 35 823 3 11 941 100 0. 000
P xK 4 637 1 4 637 38 0. 000
NxPxK 5964 3 1988 16 0. 000
24 N 6 080 959 3 2 026 986 3568 0. 000
P 340 833 1 340 833 600 0. 000
K 67 601 1 67 601 119 0. 000
NxP 17 013 3 5671 10 0. 000
N x K 11 845 3 3948 6.9 0. 001
P xK 465 1 465 0.8 0.372
NxPxK 19 731 3 6 577 12 0. 000
48 N 7 009 518 3 2 336 506 5769 0. 000
P 347 031 1 347 031 856 0. 000
K 75 951 1 75 951 187 0. 000
NxP 48 066 3 16 022 39 0. 000
N x K 4226 3 1 409 3.5 0. 027
PxK 168 1 168 0.4 0.524
NxPxK 7 601 3 2 534 6.3 0. 002

2.4 HHERWTIRS S IRHA W X R pH
(EREPSES

TR TR SRS A, B FIERHA R
e W pH A RIAE CHE S B 45 A an 3k 8 R, AT LA
BE, A, B AEHA WY pH {E 3222 B0
(BEIRE 4N) RYSZm (r=0.994); Jififi)5 48 h

THEBEWN pH HEEZRIEE W (r =
-0.923"), JifE)J5 0, 24, 48 h +HEAW P HE A
HHAKFREEEIEMIE (P<0.01), 5#HK
L MEEHAW pH E X JC WA G MRS 48 h
HHEERP IR SRS 48 h HHEAT pH (EH 5 R 7

FF (P<0.01),

&8 @M. B FHIERUKERBEIAE pH BES5TER K pH ERASENHEXRY (n=15)

RUKF Wk BIKSE ERIAWR pHAE 48 h HHEAW pH H
B W pH {E -0. 160 0. 994 ** -0.050
48 h +HEAW pH H -0.923* 0.195 -0.195 0.356
0 h +HEF RS i 0. 889 ** -0.235 -0.076 —0.442
24 h HHERWE SR 0. 953 ** -0.228 0.102 -0.415
48 h HHEAWR & & 0.963 ™ -0.215 0. 101 -0.386 -0.965 "
W FIRTE0.01 K OB ARG,
MRS 48 h HIEHE W PR & & 5 ERER pH WS E, « MIERNEW pH () . MilE)E 48 h +

ERRFRMZ (B 1) 2 NPy YA L i
(PO), HNERHAWR pH fEHAE 5.65 ~6.00 Z ], P+ 4H
KMARRE; MiEBACE (P1), NERHAWR pH (HAE
6.50 ~7.50 Z[a], W& RAMRE (r=-0.790",
n=8), KAMLIELITFE y =6 x107e 3L
/N (R =0.788, P<0.05, y MiifilJ5 48 h +IE%R

BEAWP R S RS 48 h HHEAT pH (E K R4k
(1) AT IRZTi y =4 852x° —43 118x +95 893
FR (R*=0.9472, P<0.01, y k48 h M IR
T, v 948 h BRI pH (H) , P 5 0 A
* (r=-0.965", n=16),
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HIRNS T W pH (B SR R R R, i
R W PIALRHECHE S, AR bel e i b e
BRI (M) B, ZIC (MRE%) @
A e ) BN A BRIV pH R, T
SO 1 SRR IR I | R, BRI P R

I,
3 itig

Tk B 40 Ak A N s g5 R, A K
THOKBESR S 25 15 pH EH R T 5 A
X, 4+ pH {H <5.0 B, KESHRSES pH
HERFERAL, XEHRNERMLFES, H
APY | Fe’* —F' (R REHIEMIRRI TR, F° 5
AV W5 %65 BUK S HETRE F - AL %5, MG
pH {H F B&, H* 3% B a d 3 om, M S Al
(OH), KM, Hahn+3e AP 3G RS, 48 F- A
s sk, TERLF - AL 256G, WEhnKIEYER &
Wy M EHEpHE >S5 08, KIFEEH SRS pH
SEWEIEAAS, BB A b E R s s e
OH™ | Ca’" M HCO; E+HEMFRAIICE, M pH
fH EFE, OH REH N, OH AW 5 Fsa 54 %h
SR/ =i IE Ry ST R A WIS
ok, ANV PE SRS S, A SCEEAR TR AE R}
BC AT A 3 D0 A W] B 1) 5 - JE 9 9 v i
S, IR IR X A A R R R B RS
IR FIE AR, 78 R iy R 45 5, W
WSO S ) A SR MR R B Y B 22 57, HE TS5 W) o
I AN R S ENE A T LS 48

h HHEER A pH (HAE 3.91 ~4.44 ZJ8], &, B,
PRMIZIE T 48 h LIV pH {EAE 3. 87 ~4.23
Z Il TAESE 48 h A HE R b A A B 1 S T
pH EFBEINTIREAR, M X R0 H ik 2%
N, X5 FIRHELS AT, H 5% E TN g R
F—2

AN]SR 25 00 B X 2% Bl + 0 v b &
HEAE TS R L, MRIEKTET, LR
pH S BRI R . S A <MAA <& 1 <
FEREAS A ; AIEEAX LB s & s A B
e, HACE E SRR S AR R . B >
AR > 2 H > BESR, IRENPHEAEILS T,
TEK AL RIASHE B for, R 5 B B e W B
ANERS A Bk R B A R, PR 2K R A 158 pH
TR, R IR 20°C, IREZLHAL RS
RAMTE 4 ~5 d, KI5 a3 354 R K
fift, 3 pH (A/NE BT, Ca-F, Mg - F %4 1L
VI i BEREAG, T H 3 OH - BEcE R, 5
Fe'* | AP IERUTTE, ff F - Al Fl F — Fe 4850
A IR IR 2 2 d P 880 Wb 9 R AR,
MR TGRSR 4 ~5 d, JREXT - E5 W i
SRR T RE R, I AT, R AT
DIAR e 85 8 NH, F1 SO2™, NH, 55 3l 1
(A8 285 BH B85 A2 48 1 e W BfE, SO~ 3% B AE 118
TR IR RO R, i3 Al Fe, Mn 4%
55 F B945A B0 ) fi 5 1 5 T b AT R ol -0
PR bt it FH A R A - B P R e i o A PR 4
JE Ak AT R AT 1 BV R B A VR, AL (OH),
KA, AP TEEERS, Y UK ERRE F -
ALY, PRI - S W R SR A 1R

R W BIECHE AT, WS B R AR IR AR 2R A
FHERE, KT AT 5 A R b BB AT S
SO;™ FREAE W b, - HEE W pH (E RE AT
(pH{EAE 3.87 ~4.18 Z[u]), MR T L 3gErh s ny s
SRR, PRSI R A R ARSI+ A W rh
o BERE AR RO B, IR pH (E
THe (pH {HAE 3.91 ~4.23 Zfa]), IR0 AE
sk, IrLABSINBEAE (BERRE ) ] B RRAIL A
PSS R I, EAHREKRE T, AT
FEEEIERAN. N+ K>N+P+K>N>N+P,

AU AR e 4 R R WY it R R 5
Wi (10 d) HEEESAS R BEN N, pH (H &
EHOM, EHOKESR S B, KB (20 5%
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30 i) HURMISZARR, ik, ASCER A —
SEJRRYE, AL S A RIIAIOCR i IR FR LA b Y
TR, SRR, M (10 d) wfE
T3 pH {EMSAFRAR, MK A S5 A 1
EARE, KIS RS IR B RO 23 AT
K, S, B (EBERESIBRRET) it 0
FARAE, 5 pH (EAUR B MG, DA R SRR
A RS AR SRR A /A — 2, Al lL, ARER
AR ATEEYE TR G g A A (R el S 9
A RS e AR

P, e AL I AN A 225 JE RN B 57 0 T
R, B EARIET BRSPS, i IR
TELSEP A RO, AR I pH {H, i L3P IR Y
VA A RCPERRARG, AT 228 38 IR o Bt 22 2 o
A ERH B,

4 it

P U, B S AR A AT DABE i 45 el 4
HEmwrh oo, MMGS A R, =
TR P S i) it A B ) R SR RE K ST 1
Hom, A, B, PPECHERT, AR SRR, &
SERWCP RS AL (BRIREL ) KPR BE A 2
EHm, RMRASRMGT, BERRTPESENR
INEARF: N+ K>N+P+K>N>N+P, FAHE
K 5w PPECHERS , MENCSE 48 h SR
¥15 -8 pH TG

TEZ P i PG S A PR R, B o R e A it 1
NE s SR, 75— B N AT DA T 8 pH H,
TR - R A R
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Effects of N, P and K fertilizer on the concentration of fluoride in tea garden soil solution

ZHANG Yong-li, WANG Ye-jun, SONG Li, SU You-jian, LUO Yi, LIAO Wan-you" (Tea Research Institute, Anhui A-
cademy of Agricultural Sciences, Huangshan Anhui 245000 )

Abstract: Laboratory simulation experiment was conducted by designing different forms and levels of N fertilizer and different
levels of P and K fertilizer. Fertilizer solution was added into the soil according to the fertilizer concentration in the soil after
fertilization, then the pH value of soil solution and the concentration of fluoride in it was determined at different times after fer-
tilization for analyzing the effects of N, P and K fertilizer on the concentration of fluoride in soil solution under tea garden soil.
The results were as followed: (1) Under the condition of single N fertilizer, the application of ammonium nitrogen and nitrate
nitrogen increased the concentration of fluoride in soil solution, while amide nitrogen reduced the concentration of fluorine in
the soil solution. The effects of the three forms of N fertilizer increased with time and N level. The concentration of fluoride in
soil solution was negatively significant correlated with the pH value of soil solution (r= —0.658" ) at 48 hour after fertiliza-
tion. Nitrogen forms influenced the concentration of fluoride in soil solution by influencing the pH value of soil solution.
(2) Under the condition of the same level of P and K, the concentration of fluoride in soil solution increased with the level of
N. The application of P fertilizer significantly reduced the concentration of fluoride in soil solution, while K fertilizer increased
it. Under the condition of the same level of N, the order of fluoride concentration in soil solution basically was N + K > N +
P+K>N >N +P. Fluoride content in soil solution was highly positive correlated with N level (P <0.01), while it was
highly negative correlated with the pH value of soil solution (P <0.01) at 48 hour after fertilization. The effect of N, P and
K fertilizer on the concentration of fluoride in tea garden soil solution mainly caused by N fertilizer and the pH value of soil solu-
tion. Applying moderate amide N, or with P or P and K, in the tea garden can increase soil pH in some periods, reduce the
concentration of fluoride in tea garden soil solution. Thus it provides a theoretical basis for reducing the availability of fluorine
in tea garden soil by rational fertilization.
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