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B T IR RE & RIS

I ERe !, EE T, Nl R, L, e B KAKRLE WL, TR
(1. KB I K KAAFE TSR, KR 030024; 2. 5%, L EF 030600)

 EAANMRAREERNBEFHTERRE LR AEABRKAERAR 0 EE [ & 1K L6 fe2 (600,
300.0 kg/hm*) Fit LB (G R EB KM LB ARFEERP-FHLEIIA T, RETNLE, KRR
M-8 R ERE LR RFERAF S A ERER SR LREBRE S UBREAEENX R L RIERITEK
FE 366 RAF KR BB ReZ 3 i ¥ m G0 )G AE Je )6 RAR R it K Al AR B 5 3~5 X, 4 52.93~
576.80 mg/(m’-d) ; R 55 K B L6 RAF R F4Eat g M B ARG F 2 R, A 81.11~1 047.79 mg/(m*-d) .
G — ki Ie RAE L R ARE (AN H) A 3332.88~7052.01 mg, R EW KM — kB RAELRREH
2 178.14~5 126.97 mg, bt )6 #1 — K P 18 A5 1K 27.30%~34.65% 0 2 KEREHFH B AE L R RER D, H
2013.21~4 642.11 mg, L 786 A — K P 38 JETEAK 34.17%~39.60% . % KILE AIE K MK EH 0.57%~1.4%, F P 7
BI— R MG AERAMRERK, REB R — R RAZ  FHEHERD. ABEARESLRESAEF
FARERE EARA(P<0.05), LR B A A RGBT A KA YR REL, KBS E URE ARG EH &
AR RAF AR F . Elovich#) ) F AL T ABAF AL E KIAE A BEXRBRENSEHIH, AL EFHa b
BREFEZFEAX, BLRBEEF MR (L TEKE LS S REAR MY E LR AEAMEK, AT F
KIUE B R B 34T KT B A BT 0 AR IR AR .

X EEKIUE AER BER R RA

PESES:5275.9 XERFRERD A doi:10.13522/j.cnki.ggps.20180706
PNERIE , DAE5E, VAR, % . REIEKIUEEH TR S R EE T IESIE L SN[, R HIKFIR, 2019,
38(7):52-59.
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REREWAEK EF= L& e R, H a0 EE AR B 88 S M Em Y, Hodr &4 R FE B R
) F Rtz —, HHAE R 0.41%~40.00%" . K& B AEA G & BN, 1 HE 2238 i 2R AL LK
B RN 2 A S A PR ) /Y ERT U, SR EOR 2 3 A i it e 6K R ) 3R 4 U, B IR FH 22
P/ D A R R B A5 I B R R A 2 45U ) B T 9 TR A

Al it it A 2 itk A 7 X DA B 5 3O ARG R 3% IR I P ) AR - 338 0 58 % 52 i S 4% 1) B 2 [
2, HArE N AN R B PR KRE NS K AR, o R R IR EIE R T RARIEA 2. S
F W E AR R S AR R I AE G, BE A it A &3 X, S R R RN WA N, JE AR SRR A K
W R B, R AR FE R AR RAR T 0 BEAE , 20 51 6.3%A01 16.7% , HZNEFI I 2 m . 1 W 25000 AL e 42 45 &k
FEAEHEAT BT A0, R BB AR 3 4 Rl R N B /N 35 B . Holcomb 5" HIF 0AIE B , JR 28 3% it J v B 8
K, BE 3 PR R R PR R . B S BE I TR IA [FIE FUHH R ROE RGN R A B2, R
WA N EAE R PR R W T B . MR R, SR A 31 2K MR AR A AT DA e Y 7K R FH &%
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22, [A] I 38 P DA/ SR AT R AR S R P A R it A 7 T e A5 R 7K S [X 52 5V VB it A e
W B E D BRI . ERVEE IR &N B R AT AT I, R I M5 VB A T T4 008 E B0 B Y2 ik
IR o DRI S5 G B A5 /K RE A SR A 1 it A o R A AR R R T 1

B K TUREE 2 PINPE R AR 8 H 1 — AR IR 2 S AR E K O v, B EBE A TR E L 7 T R AUK ik ™
[P X, ) R ] DA 0 I A M KA IR, B2 v M ZKR P 260 B8 K B0 vk B A 7K R it IS 1 ¢ 225
HAE—E, KBRS B KB B LR RAE KX, GEO5 /D 7K 43 28 R R IR 43353 2%, B2 K IER) %
2R SR ILE KU PRI R R E RIS T2 E R B EMN 114, FRREVET SN
FAREE , WAL T B/KGURE LK EUS B Rr I, KI5 R E B PR /K PTRE I . XIHE 59 tH ARk
FEBRR , 2 4% R TR N FNE R MO, B /KGR 5 K B2 5 SRR 77.17%~86.66%. T NAIEFT 1 AR
x5 AP 5 AEHA HL & /K B S48 ML AN 48

RIS B T B K GUHEE , LLOB IE S FUE R R AR &, 6 88 /K YT EE L3825 Kk S R R AT I 9T
i e B KU N A B AR 7 2, B s U FH 3R PR — s BB AR « AR SRR I, kD SR T S A K
P, FEAR T AR X A= S RS IR 5 M P2 it — e R AR S

1 MR575E

1.1 R IE B

I T 2018 4 4—9 A TE L P54 KA BRI B BT (112°32" B, 37°23' N, gk 21 800 m) N i#EAT . {36
[X 2 457 2 (% N B 298 460 mm, 245 T8 N 9.8 C, 7R WM 175 d, Ji S i R Bl 2 - 52 A< e 28
B, LR ST, BIEARR &N 1.47 g/em’(0~180 cm, FED , MIFIE /K ZF K 49.21% (R & K H),
HH [E) 47 7K %600 30% (PRFR B 7K 30D, 3384 A5 U 7 70 2504 0.66 mg/kg , TS %M & 70408 6.72 mg/kg, #ERE /K
P HL R K
1.2 It

RIGIEF 21 R A — 20 WA HE B 1 7 AR R A E &
SERB,ARATIAIEE N 2 mX 4 m. B T % 4N EAE 30 em. 3t
K40 em AT 60 cm [ & KT, A1 B B 1. 3058 DLOE AR & A1
B A S g i R, 6 B KGR I = 48 R AT R AR . BB R
3 7KF (60030040 kg/hm?) , 38 BRI B35 3 AN 7K P IR 5 — Ik
BAEGS H 24 HD VRS RKIA— R EIB IR H 19 HD AEJE 8 &
R RIPIE AR, 3L 7 AN 3, AN b B T 3 IR T A
FE )R B K GUREVE AT /K BV B , 7K 208 200 L/fk , %&b B
(1) L Ath FH () A 3 it 3 AH 1R) o B BT LR 1

A1 FKAER

& 1Kkt kg/hm’
P [y

3

B F1 F2 F3 F4 F5 F6 F7
1651 300 600 0 0 150 300

EEuiyN ] 0 0 300 600 150 300
W 1.3 HEBESNERE
w5 %

DEIER o BRI R FH B R H -8 S 8 B K TURE (&I
R WA E WL 2. DS AL T & K BUEE, BEHLER 10430 em 4b (LA
D10.D30% R, FFED . e R s b igas, o H R — i a] kAT
HORE , BRI HGHORS Y 2 4R ON B8, TR 1 FIRE 15 mL 3§
P& H i (50 mL B R +40 mL A =K%, £ B T7KE R 1 LIS, 42
WFARARIE TS DL 3~5 d /e A T4 1 R 4R FE S A 1 mol/L I KCI
TR, SR AN A AT Ao E R . AR S 26 1.2.3.4.5.
671430 d T RFEKFE MR EE

2) HIEEASFEMEAR . ERE K S TR ERE 0~

4cm4]
B2 ABARKERE
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10 em (L 4F, FESLR ) A A AR R S e 25
D FUR AR . AR AR B R Kestrel
4500 FHRFAGuE . M ESE RIS —. Eis |t
HIEEE . KEH A HEEE RFNEE K mﬁ“
BUHESRZ 0~10 om B . Ml E S Rmee £
M—E sk
SOBER o el 5056 3 18] F% ™ FH Adcon-Ws B2k H L o Cl L
Zﬂ]’ﬁ%ﬂﬁ{'ﬂﬂiﬁ%%o 3%1ﬁ5@ﬁﬂlﬂ%ﬁ%ﬂj%%/ﬂo 00524 O6I07 O6I21 0705 .“(.).7I19 08I02 08Il6 0830
1.4 BIELIBES SR H
K F Excel 2013 347 #¥5 # 2 AE &, % A SPSS B3 XBMREA%HE
23 BEAT 22 T W kA M R S 20 AT

2 BRGNS

2.1 EEEATEEIREXN EKIMEE L REMNZIN
Bl 4. & 5 A BAS AR 3 D10 D30 245 A0 R BN [F) ()22 b i 2. B2 W DA Y I8 I8 J5 AN A Ak
I D10.D30 23 K R 8K F RS T S G RRAC, s T P mEas . BIEEAR, JE K ERIEE R A
BEEFERD, B, B RE A . 5 A FE G RT3 R (E DT (8] AN [R], F1 A0 F6 Kb FRAE 5 1]
B AT B A ), R R R G 2 L BLAE ARG 565 4 K, F1.F6 AL B D10 &35 K 8 S IEMH 5 i) 4 241.02.225.88
mg/(m*-d) , D30 Z4% K R IEMH 3 5]~ 286.08.243.95 mg/(m*-d) . F2 4bFEIE AL f 5t K, D10, D30 2% Kk
RIGE HILENL G 55 5 K, N 451.82.576.80 mg/(m*-d) . F5 43 D10.D30 &% & 3H R I 2 51 BRI J5
AR EIR, 5293 mg/(m*-d)121.53 mg/(m>-d) o Z0HT AT 51, 165 W5 3% A o A B AT )i o 3~
5K, WA H B [ Bl 3 IO PR 34 K T HEIR , B K BLBE F R R R EE B KT L2
500 800

—

Kb, F1 —8—F2 ——F5 AbFE F1 —8—F2 ——F5

400 —e—F6 —B—F7 o —e—F6 —m—F7
g L
;" 300 éo
5 200 | 5
&t 4
% 100 | o

ﬁ ! it

0 T T -y
0 5 10 1520 25 30 0 s o s 20 55 30
I f st ] /d A S B 1) /d
B 4 765 HDI0 AAF K ik F B 5 766 #1 D30 A A% K ik £
2 RRIA L RAF R FIE(E mg/(m*-d)

Qb3 F1 F2 F3 F4 F5-1 F5-2 Fo-1 F6-2 F7-1 F7-2

D10 241.02+14.34d 451.82+25.15b 286.02£19.39¢c  653.47+22.67a  52.93+5.32¢g 81.11£8.74f 225.88+18.48¢ 289.31+£20.77¢ 9.91+£2.42h 12.90+4.36h
D30 286.08+23.44D 576.80+19.38B 359.95+27.66C 1 047.79+28.45A 121.53+12.35F 126.70+13.38F 243.95+19.72E 369.75+25.59C 11.60+2.33G 13.64+3.67G
W DR TR R AR 22 57 . 35 (P<0.05) s 2)F5-1 846 S B AR, F5-2 A5 Seiy KB AR, F6 F7 [FHE .
22 REFAEBTEBREENEKINEELRENZMN
Kl 6. 1 7 A B SENE R AN R 4b #E D10 D30 2 4% A ik 22 i i (8] i A2 At 2 . AN 618 7 7T LA, % it
JEALEE D10, D30 245 K HE F I FE ML JG 5 2 Rk B WA HL AT 3 R TE = 7K, 56 4 K BT iR AP
(20.4 mm) , 245 AOH 2 2 PR, NEJE 56 14 REFE R R BE B AR ML . RSB L G 245 KOE 2
565 K, D10 A1 D30 52 4% & 3 R I F3 AL FE N 286.02 mg/(m*- d) F11359.95 mg/(m*-d) , F4 4L FE N 653.47
mg/(m’-d) A 1 047.79 mg/(m*-d) , F5 4L FE N 81.11 mg/(m’ - d) A1 126.70 mg/(m*- d) , F6 4L #E 4 289.31 mg/
(m’- d)F1369.75 mg/(m*-d) o Z3 BT A HT, I8 AL E AR OK , 28 44 s 2Bk, AN [F] 36 I 5 4k 24 1) 2 4 i 2R U
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ZFE (R 2), BIKIUEE N REIESOER KT LREE R

700 Ab T F3 —8—F4 —a—F5 s Ak : F3 —5—F4 —a_F5
—~600 e—F6 —m—17 1000 | —=—F7
5 5
L 500 ¢ £ 800 |
&0 on
2a00 | £
£ = 600 |
%300 | ® 00
4 X I
ﬁzoo L E% o
® 100 |
0 & 0 -
o S 5 ” " s 20 0 5 10 15 20 25 30
AR B fa/d AE J= B 18] /d
B 6 KK KHDIO AAF L& F B 7 R K D30 £ AF A% F

23 TEESELXERNE

FH ] 4— B 7 mT T BB S 30 d &35 A 2R B 2 AR IRAA BRI . ARHE 5T DUIE S 0~30 d &35 K Ok EdEAT 1
o ANTAE(F7) AL BEAE f5 AN S S KR 2 4% &k R E (AN THE, N [FD 4371 8 344.44 mg #1280.44 mg.
HER 3 A 1, F2 Ab B R AR R A K, 9 7 052.01 mg, (HIB AR 1 1.4%. FSAAEELS RS &/, A2 013.21 mg,
B AR 0.57%. BB K BA R K T A AL AL, AN [FHE AR AR B ) &4 K B R 2 R B (P<
0.05), JB AR SRR, ZIE R IRIEZE I8 )5 1 — IR VB AR5 R REE RO, RSl K — ik B R & 5 &
R R A 1 — B IEFRAR T 27.30%~34.65% , 18 MBIV 25108 it 2 4% & R AN & L AE 5 3 — IR e 1%
K7 34.17%~39.60%. &5 WHBAE 5 AT 7 K& K R (5 A RA R 50% A0 47, 1 S SE R K HHIE AR f5 6 7
REFE K FREIA RN RAE 1) 70% 75 47 , Ui B 2R S K I G4 KRR ) ) b A 5 BA G

A3 AELRRERMAE

sl i 7 R 2 /mg ti EL /% 8~14 d R /mg i EE /% AR /mg BRA%
F1 1668.39+15.19 50.06 792.39413.34 23.77 3332.88+24.31c 1.24
F2 3692.071+34.33 52.35 1909.41+15.21 27.08 7052.01£36.15a 1.4
F3 1511.95+16.71 69.41 254.164+9.77 11.67 2 178.14120.46¢ 0.79
F4 3893.58+30.14 75.94 746.861t11.22 15.57 5126.97+29.63b 1.01

F5-1 511.36+18.66 42.46 299.89+14.68 24.90 1204.39+15.83g 0.57

F5-2 43421+12.42 56.68 158.36+6.87 19.56 808.82+17.35h

F6-1 1543.01+19.89 58.66 493.361+10.66 18.76 2 630.50420.22d 0.83

F6-2 1478.84+20.28 73.51 262.83+10.51 13.06 2011.611£24.88f

F7-1 52.97+3.56 - 89.52+4.31 - 344.4445.52i

F7-2 74.93t2.61 56.92+2.55 280.44+3.96j

TE DR A=l b 2R ER AP0 [ A HE SRR ) /it At 5 S ) T BRI AR B ) 22 57 i 35 (P<0.05) 5 2)F5-1 AR S IB I, F5-2 21 sk

BB NI, B35 30 2 B B 3R 2Kk 3R, F6  F 7[RI BE
24 BKMBRELNFWER

P 8 91 AT Ja =% A IR TR AT 14 d A R BE AR E At i 2. I8 W LA HY , 25 iR FE AN
IR A B B H A8 J5 IR B vt B2 A B0 » B /K BTN AN R R B SRR TE) AN [7] , D10 00 e A B2 EE D30 3
ST I R IR 5 T SR S K R B 3 BE A5 OR, D10\ D30 Wl il 88 R P8 e A (R RF — 3. 85 B e
JEHR 3 RATARSETH RN B s RSER B LA 56 3 R S A SR Ty o a3k 4 mI R, Bl AL A
BRI IOER 52 B3 1B R (P<0.05) , SIS, RIEE KT F5NF6 M BRI L EER 5
TR SRR, I BRDA 2 VK I I » ST A R B S BOR  AH R A R 7 e B 3, AR Tk ek
BAR. dBLEwT A, [ e R, AR R T v R T R RE RS N R AR A A 2 A

R 5RMNCAL B E K GTEE 0~10 em HIRE SR SRS EIE K E R4 R . Bt
BAERE R 5 SRR EF LR (P<0.05), SHARE MK, RIERZ K. [F-—BICH, LIEE
IS TRI AR AR E N, 0 G845 A AN R 25 SRS K 3R IR 2 P #8908 25 °C L AE R IR 979 20 °C, LR3I L
ANTF B2 UGB LA R Z K AR A AL E AR, 15 3 S W R BUE AN, AT 3 BB L5 235 K
AN R A AN o PR 0 3 R S I e R A S R A A
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_ - 100 —e— (vt )5 —— R
38 r —e— 1LJE D10 —a— Rz D10 %Eiﬁg;g ii;ﬁ/iiﬁg;g
—a— {tJ5 D30 —>— HLS K ID30
- 80 B —_—
. 33 E r-4
E 28 A _%( 60 +
I =
: r
23 & 40 +
18 .
20
0 10 15
i fal/d 0 5 el 10 15
(TS EIEE (O ZERIBE AL
B8 A=A REZEARE
24 MNZUREEEERAFERXREOMAESITER
PREF= [E B F1 F2 F3 F4 F5 F6
IO AR 0.716" 0.691° 0.854" 0.548 0.653" 0.655°
B -0.660 -0.403 -0.424 -0.458 -0.135 0.069
30 AR 0.727 0.736" 0.731" 0.498 0.500 0.586"
g -0.641 -0.716" -0.167 -0.310 -0.545 -0.110
A5 RFEARFEHES A S RGBS NE R
REES F1 F2 F3 F4 F5 F6
AR 0.861" 0.856 0.957" 0.913" 0.708" 0.859"
THAA -0.789 -0.790 -0.741° 0.710° -0.446 -0.428

T FFIRAE P<0.05 K LR35 R IRAE P<0.01 KF B8 2.

2.5 TIEFELARASHRE

1B AR5 B /Kb RE % & B AN & ] H Elovich 1 15 5 F2 y=aln(t)+b F 7~ Ca b N R B ¢ i AL 5 I a)D
9 NFEIE K B ERAY, FI I H I FE i i 2, RN 0.950~0.968 , 1t B 5 PR A FE 8 I« &I KRR
W a 5B EE L E IEM A (P<0.05), 5 4585 B 52 U 92 (P<0.05) .

8000
7000
6000
5000 f
4000
3000
2000
1000 [

IR FZ i /mg

317 g

T oF] ¥=98046In(r)- 18051, R2=0.968
mr2 y=21158In()-390.35, R2=0.960

AF3 y=49338In(r)+560.18, R*=0.959
xF4 y=1187.1In(f)+ 1481.7, R*=0.950

5 10 15 20
fif i /d
B9 AEARMEHRA

215 30 315

Sommer 55 H R 21 M 5 A AR B REIA B It R ) 52% . SN AR E T DA s R i
FBEREHUR RS, Ty RAFCIHT TR BN AL IR, AR AR M 21.68% % 52 2.49% . Z=F2F I IT
15 H AT /K AR 45 & BE A RN R R K . R Rl 1 B /K ST AT /K NE e AT 24 T RUIE IRt » 235 K
PURIBAR H A ZAR IR B K PURE, 20 1 MR B 77.17%~86.66%" . A BTG 15 H B /K i BE S HE R 0 k%
£ 0.57%~1.4% (8], 3X 5 X035 S5 B 7o 25 FAH AL . i L T 25 /K B e VR e SR el e AL, i it 3 PR (IR
B A AT B RNEA A 2 77 & AR SO I ER
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AR 6 A 5 28 A A R RIS T R A AR AR 3, Mt R BB, B AR ORI AL 45 e A
ALY E AN ] Ak BB AR R DAL HE DS TRIAN [, i e 1t B s 65 3~5 %, T SR SR KU 240 e LA
MEJE 55 2 K, HECAEJE K SIRREERHIE 70 A D3 JE S 24 il AR AE B 5 5 1 RIK BIUEAR, 27 5 RIF AR
EMTIT . EREER AR IS HE 5 V00 2 a5 AT 0T 70, KR BB AL 5 235 5E R S T =i Ja BRI e AE
DAENESS 26 5 K. BEHIAFIENE )T s R s R AR R A o FIETT 30 3R T B S UK L 2 Ul
JEE VR JEE 35 7 5 Wi R 4% e AR (1 DR ™ RS R R S R R S R R R R 3 IR AT R (P<
0.05). 1T & /KGUBER IR AR NE IS B ek, KB 2 B vh 72 TR )2 3, R D30 2% R 3 % KT D10,
ARG AE o 1AM SRS Y] - 3P AR BE 73 591 0 20 "C AN 25 °C, JA A0 HY SR FEAE 15~35 "C 2[RI,
IR T R JREFK R B IR, H 3RS R ERE R, R R BIEA A %M. Bl S 1E R, SRS
I SN G A A AR, BB [A) o 23 SRR 0 A I A P 5 U A R A G, R IR 2 U
FERIRENE o FEAWT T, A A R 5 2 VR L 35 IR 58 (P<0.05) , 15 28 I 2 UM SRAELR TK 35K
o BORTTA R BRI R o R IR e, 2 IR SRR AN S R BRI 2 et £
SR e R R AT BRI 1 2 IR BN B A TR AR ARSI o SRS YL Jm 27 3 K SR bt B R A
FERELR , B KGTE AR KNS Ja B T 0 EE H IR0 52 A5 R, 900 P B AR A A3 IR s 2 R B2, R
TR Aff PR PR 2R e ok L AR 18, 3 BB R S R R A LA, [ I 2 R P BT 3 2 U s, AR T
PR IR 5 3 REFESOE R AR 5% LRI o, BRI 3B A R, R A AR IR B R DB 5 Rl
BEARYT P 2 IR SN P9 2 S P RE A ) 2 A R

A R RN RS T . TR A A R A A AT T R BB LS B R H R
BERTHILENA FRE. BAEERKILENEE R B/NEIE A AT IR AL Y =% A R AR
B RA B AR A FHE AL R R B3 257 GR35 11— IRPEIB HE> 2R 5L
T K — IR APEABNE>2 UGB AE I 2B L o X5 R 3R I 2 RE 6 2 i A A T S B 285 2R 1) B A U
AR TR A A I AR SR A T TR 73 0l 9 20 "C AN 25 °C i BE T i e IR ASALAE L bR 2
FURVH A B AL R TR A, DR MR S KU BE - 394 A U T bR, G AR R I ), S AR B AR
JEARA R FAR . £ BTN, BT F K GTHE R REAT K NV It » HEAR AE T A RE /D WU B A5 A B 2k, (H 5 FE B
XA 5 R S 2 B AL , BERE AR AT AR, SCREMT AR VEAE R EEK

BTSRRI TR L 2B R AR T B A A R R AR R S I A 5 0] K el HopE A, i 2B AR U B
TN R AR B K TR E IR R R B SN [R] 1 9% R AT B BRI, KB Elovich ) /)% T FERE
g B hfilid — o Z [ SRR . IB R B, T IRIE RO, o EOR, S5 R R
o IBRES SRR o [HIREMRBUE TR . M pR B R v m] DUAS 7R AS X 968 2R AN 398
VL, PGB 2R, N 3R R n] AR B K TR = % e R K .

4 45 1

1) &K GTHE £ e 5 5 AR BB I & A K Ok, Bt TR RT BR RS KR TR A .
2 R NS Y A R R VA Y DI TR) AN [R) L 18 i S I J 55 3~5 R4 ik 2 ik B WA, i S B K U
SO0 )k e ¢ T SR I 2 Kt A 5 55 2 R 4 i e 38 s B . B AR EEOK , DU RE R R R S
Ko AFRENE T REFE K B EMBR IR A KANRIA L5 ] — Ak I8 JE> RS — s iE>1E
IERIESE S8 FN RSO ) 08

DFEIEIIER G F IS R E AT UL B IR (P<0.05), 30 E AR 2GR AL 5
2 R 220 S R A RT3 A — E R T

3D YUEE IR E I R R R MBS LT LLRF Elovich 3) /)% 7 R R . R EEF Mo SIBRF
RFIEMG, 5 LIRIE R B3 K,

4)E K GURE T B R R R B, N 0.57%~1.4%, F5 A FLE 4 SOE R B R R BRI RAK, R E
IKGUHE 7K RERE it B AT B4 (R DR ALV 77, AR R UGB AL & 0 UGB i et — 2D D & R 4k

dr

e
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Ammonia Volatilization from Pit Wall under Different N Top-addressing from

Water Storage Irrigation Pit in Apple Orchard
SUN Ruifeng', MA Juanjuan", SUN Xihuan'’, GUO Xianghong',
GAO Juan', ZHANG Rentian', MA Li', LI Siyi'

(1. College of Water Resource Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China;
2. Jinzhong University, Jinzhong 030600, China)

Abstract: [Objective] Water storage pit is a common technology to bank precipitation for irrigation in arid re-
gion. In this paper, we studied ammonia volatilization from the wall of the pits under different N top-addressing
in an apple orchard. [Method] We compared seven nitrogen top-addressing in the experiment: topdressing 600,
300 and 0 kg/hm’ at anthesis stage and fruit enlargement stage respectively. The ammonia volatilization from the
wall of the water storage pit was measured using glycerophosphate-ventilation. We analyzed the dependence of
ammonia volatilization on soil ammonium, soil nitrate, soil temperature, air temperature and humidity respective-
ly. [Result] Ammonia volatilization increased with the topdressing amount after irrigation and fertilization. Top-
addressing after anthesis stage could prolong ammonia volatilization for a significant period with a peak within
52.93 to 576.80 mg/(m’ - d) occurring 3~5 days after the top-addressing. Top-addressing during fruit enlargement
stage resulted in a short period of ammonia volatilization with a peak within 81.11 to 1 047.79 mg/(m*- d) occur-
ring two days after the top-dressing. The accumulated ammonia volatilization (calculated by N) after one-off top-
dressing after anthesis stage and fruit expansion stage was 3 332.88~7 052.01 mg and 2 178.14~5 126.97 mg re-
spectively. Compared to one-off topdressing, two top-addressing reduced ammonia volatilization to 2 013.21~
4 642.11 mg, 34.17%~39.60% lower than that under one-off topdressing after the anthesis stage. Ammonia vola-
tilization from the water storage pit wall accounted for 0.57%~1.40% of nitrogen loss, being the highest under
one-off topdressing at anthesis stage followed by one-off topdressing at fruit expansion stage. Ammonia volatil-
ization was positively correlated with soil ammonium and air temperature (P<0.05). Soil temperature and nitrate
also played a role in ammonia volatilization. Rise in air humidity and rainfall after fertilization can reduce ammo-
nia volatilization, and the dynamical change in accumulated ammonia volatilization can be well described by the
Elovich dynamic equation, in which the rate constant parameter was positively correlated to the amount of top-ad-
dressing nitrogen and negatively correlated to soil temperature, both at significant level. [Conclusion] Ammonia
volatilization from water storage pit wall can be controlled by managing the amount of fertilizer application and
time at which the fertilizer was applied. Our results suggested that reducing the top-addressing amounts and top-
addressing twice can effectively reduce nitrogen loss via ammonia volatilization.

Key words: water storage pit irrigation; ammonia volatilization; ammonium nitrogen; soil temperature; orchard
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