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Abstract: Using '°N labeling technique and closed chamber method of intermittent aeration, a research on the effect of no N
fertilizer, CO(**NH,),, CO(**NH,),+ urease inhibitors (NBPT), CO(**NH,),+nitrification inhibitors(DMPP), CO(**NH,),+
NBPT+DMPP on ammonia volatilization, primary productivity and N recovery rate was carried in alpine artificial
grassland in Tongde County, Qinghai Province, China. The research may provide a scientific basis for the management and
sustainable utilization of alpine grassland ecosystem. The results are as follows. (1) Ammonia volatilization rates of alpine
grassland soil at different treatments were as follows. CK treatment of no urea was generally low and stable (4.13-7.11 g
N-hm2.d?). The CO(**NH,), treatments resulted in ammonia volatilization rate reaching the highest point at 343.43 g
N-hm2.d"* on the second day of its application, and then gradually decreased. The highest rate of ammonia volatilization with
CO(**NH,),+DMPP treatment reached 216.53 g N-hm2d? on the second day of its application. The highest rate of
COMSNH,),+NBPT and CO(**NH,),+NBPT+DMPP treatments reached 43.19 g N-hm2.d? and 34.55 g N-hm2.d* on the
seventh day. (2) The cumulative ammonia volatilization of nitrogen fertilizer at the alpine grassland showed that CO(**NH,),
(727.77g N-hm%)> CO(**NH,), + DMPP (439.30 g N-hm2)> CO(**NH,), + NBPT(94.85 g N-hm?)> CO®*NH,), + DMPP+
NBPT(80.01 g N-hm™). Statistical results showed that there were significantly differences among treatments except between
CO(**NH,),+NBPT and CO®NH,), +DMPP+NBPT treatment. (3)The primary productivity of alpine grasslands in different
treatments was as follows. That in CK treatment was 565.57 g-m2.y, and that in CO(**NH,), application treatment was
652.36 g-m?2y?t. The primary productivity in CO(**NH,),#DMPP, CO(**NH,),+NBPT and CO%NH,), +DMPP+NBPT
treatment was 678.33-704.41 g-m2.y™! respectively. (4) ®N fertilizer recovery rates from plant stem leaf, root and soil in
different treatments were as follows. '°N fertilizer recovery rate in only CO(**NH,), application treatment was 57.67%, and
that in CO(**NH,),+DMPP treatment was 58.08%. '°N fertilizer recovery rates in CO(**NH,),+NBPT and CO“’NH,),
+DMPP+NBPT treatment were 68.74% and 79.82%. Statistical results showed CO(**NH,),+NBPT and CO®°NH,),
+DMPP+NBPT treatment could significantly increase N fertilizer recovery rate of alpine grassland. In addition, °N fertilizer
recovery rate from plant stem leaf was 28.45%-51.81% in four fertilizer treatments and that from plant root was
1.20%-2.59%. “*N recovery rate from soil layer from 0-40 cm was 21.20%-43.93% in four fertilizer treatments. It can be seen
that urea + NBPT + DMPP and urea + NBPT are the best fertilization measures to reduce ammonia volatilization and improve
nitrogen use efficiency.

Key words: nitrogen isotope labelling technique; alpine artificial grassland; nitrogen fertilizer; ammonia volatilization; the
use efficiency of nitrogenous fertilizer
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Fig. 1 Schematic diagram of ammonia volatilization absorp-
tion device
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Fig. 2 NH; volatilization rate under different NBPT/DMPP
combined nitrogen fertilization treatments
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Tab. 1 Difference significance analysis of NH; volatili-
zation rate
e IR (g N-hm?.d ™)
eSS 2 d ML) 9 d
CK 5.736x1.434c 6.079+0.55b
JR# 343.43+62.17a 11.61+3.32a
JRZ+NBPT 10.76+3.29¢ 9.40+1.11b
JR#+DMPP 216.53+59.26b 8.29+0.00b
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Fig. 3 The accumulated NH; volatilization under NBPT/

DMPP combined urea treatments
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Tab 2 The cauline leaf and root primary productivity of
alpine oat land at different treatments  (g-m?2y™)

W&
0—10cm 10—20cm

At =2 el

CK 504.01+6.56c 51.70+3.73c 9.87+0.42a 565.57+5.31c
JRE 573.33#4.33b  71.92+1.72b 7.11+1.60a 652.36+4.28b
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B EARAE R

592.00+1.15ab 77.44+1.22b 8.89+0.25a 678.33+0.66ab
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PPDA(AR LI I9E — i) o= Wi N s 4% i fe o i A
FEERRI, FRTHRMERE, JRZE+DMPP ALHEJR
n]REAR A A R R RHUR . B, AT &I A i

i}

Tab.3 Recovery rates of N urea in plants and soils of alpine grassland (%)

A iEER 135 .
pOsi [iEL/ENUS syl
0—10cm 10—20cm 0—10cm 10—20cm 20—30cm 30—40cm
Al 29.43+0.98¢c 2.22+0.57a 0.11+0.47a 17.16+£2.11b 5.30+0.92b 2.16+0.44ab 1.28+0.56a 57.66+1.48¢c
A2 37.62+1.13a 2.39+0.65a 0.18+0.10a 18.45+2.40b 6.55+0.23ab 3.29+1.80ab 1.34+0.60a 69.82+4.20b
A3 28.45+1.82c 2.60£0.26a 0.08+0.06a 17.61+0.99b 7.20+0.95ab 1.34+0.34b 0.79+0.16a 58.07+2.26¢
A4 35.63+2.78b 2.39+0.55a 0.14+0.19a 26.96+3.39a 10.01+0.37a 3.45+0.20a 1.2240.07a 79.80+3.98a

TE: BB R AR 7 BER R 22 598 5% 25 /K B Pl bRt
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B Ak A ) 7002 A5 1 3 R BUR RS AN —, TTRES
MR IR, A SRR IR A el
42 FRARECHEMFIFIXM EEF AEME M

H AT ERA AR 35 ZUIEF %A R 50% 7
AP, R B A PR ST PR B+ Ak 0 o 5
EP(2-cthymylpyrudine) S IR 1 1l 7). NBPT(N- ] 2%
B AR B R i) P 88 v BN FH %, J b R BUK,
1M Shoji Z5EPoRF 536 th JR 25+t 1L #0167 DCD(RUR
i) o EUIE R FH 2600 8 5 A L 20880 T 0% 1 4%
Ko FEAWFFT, Bt R 35 A3 HEE2  AUE )
&K 31.68%, JKZ+DMPP AbHE T ZUIERI I K
31.04%. {HJKZ+NBPT 1)K 2%+NBPT+DMPP 4b#i
P Hh S 0 UL R %43 500 8 40.10%F1 38.07%,
EU Bt R 224 1) 8.42% 411 7.03% . (I &5 B ] DLAS HE,
FERFEN TR, JRZ5+DMPP Ab 3 e 5 R = A
R EFEH, HIRE+NBPT FilJK % +NBPT+
DMPP 442 w2 O R R %, Hai s A=A
HAEKTE#

S B POV o ARG e SN T R T
FRBLLL KPNOs i, A 5 (Elymus
nutans). 14255 (Festuca. sinensis) F1v4 L #0K
(Poa crymophila) = Flf g 25 i 5 S 1358 15N [H]
%49k 6.61%. 3.33%. 24.88%; LL °NH,CI
0 % 111 A o N N [ s AT L < R
by 4.15%. 3.54%. 34.19%. i8S LR % CO(NH,),
OREEFIR DL, MeAE 2R WA KRR Ry
W4 25.43%. 2.33%. 25.90%, MI#THHMEE,
CO(PNH,), HIR R MR R B4, FLXHF 250
ON i

Templer 272554 7 PN 7R BRI 97 45 S DL b
ARG T 62.7%I0H1 N« HEA 5] 1 [H] i
1], AESRGEHE BN [R5 59.600(<1
J&), 80.10%(1 JH—1 ), 50.70%(1—3 JJ), 69.4%(3
—18 H)H1 61.6%(>18 H). AEASLIHIITH, & FEik
ZEMWAERRG PN REFEH AN EKFE, A
) kb FRREHB AR A 15 338 (0—40 cm)h BN [ElcR Ny
57.58%—82.66% . 15 HLjifi R 35 LLAR, B IR 25 I it
DMPP 4k, FifyabBiE g B4R m N fERI A1
B R D R PR AT EREE, ORI
R FZ+DMPP+NBPT, SRR S 22%, JLikE
JRZ+NBPT, A[EMceddm 1 12%. KWL R AR

SEAL L R K +DMPP LB AN, %0 IR A 1 5
NBTP R A 24 i IR 25 71 ey FE B AR 2 R e rp iy ]
W, AR PN ERZ AN E KSR B
SRR FER Ay, Ik A T R A, iR
A b

B N R Z TR, 42.34% 10 N Z %A 1Y
A E R FRM A E I L3 KA
T, WAN—EB NOs —N Jlid Atk fE L N,O
AN, B AREA RS, #5r NOg —N Sl Wi/
R, XL R EEEE AT e R 1R, IXLE
SE L] AE RN T8 A A R G it A R P
RAE R R IR e — AN EEWHT ., [H
i s S5 - R 5 +DMPP S RUIR A FH R TC B EH
{H R 22 +NBPT, JK Z+NBPT+DMPP 1] LLA5 R B4
RERMIK, BRIWKI M 30.27%H1 20.29% . A
WIS R, 7675 e R s 9E N T HLH,  NBPT
Xof B AR 4 R S Bt e HER LR FH o LA B 8 R,
{25 NBPT+DMPP JCjiti ) 2 R0 2 2 1t 22 5, DAtk
A0 N b o Q] L2 A B a2 DRI 1750 -5
A 0 00 S A R ) v I ) R R S
i BRI SV S Qe T 2 — .
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