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Effects of Different Nitrogen Application and Ratios on the Transpor-
tion Characteristics of Soil Inorganic Nitrogen in Rubber Plantations
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Abstract: Rubber tree is an important economic tree species. In order to explore the reasonable amount of fertilization in
rubber plantations, field experiments with different nitrogen fertilizer dosages were set up to clarify the nitrogen trans-
portion characteristics of rubber plantations after mid- and late-stage fertilization. Four treatments were set up: (D blank
control (CK), no fertilization; @ conventional fertilization (C, total fertilization 2 kg/plant, early stage : middle stage :
late stage=5 : 3 : 2); ® reduced fertilization (J, total fertilization 1.6 kg/plant, early stage : mid dle stage : late stage
=5:3:2), and the reduction of fertilization is equivalent to a 20% reduction in conventional fertilization; @ simulta-
neous fertilization (T, total fertilization 1.6 kg/plant, early stage : middle stage : late stage=3 : 3 : 2). The results
showed that the characteristics of soil nitrogen transportion in rubber plantations with different fer tilization
treatments were different, mainly vertical transportion, and horizontal transportion fluctuated significantly within 5 cm,
and there was no obvious change with the increase of horizontal distance. The ammonium nitrogen in the mid-term fer-
tilization mainly transported to 40-60 cm, while the ammonium nitrogen in the later fertilization mainly stayed at 0-20
cm. The trend of inorganic nitrogen was consistent with that of ammonium nitrogen, the main form of soil inorganic
nitrogen under different fertilization treatments was ammonium nitrogen. The transportation ability of both ammonium
and nitrate nitrogen was reduced and the transportation to deep soil was reduced in the late fertilization. Therefore, ad-
justing the amount and time of fertilization is beneficial to improving the utilization rate of nitrogen fertilizer in rubber
plantations and reduce nitrogen loss.
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11 HRWZE, HREREKER 70%~90%, 12 H &
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AR AL M AR . pH 4.80, A HLAK K
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Fig. 1 Changes of ammonium nitrogen in the horizontal
direction of different fertilization treatments
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Fig. 2 Changes of nitrate nitrogen in horizontal direction
of different fertilization treatments

240 o

[N
[=3
(=]

nitrogen content/(mg-kg™)
®o 0
s S

TotlA & & Inorganic

N
o

T.-o ........ | I'*'»—»I

1 1
0 10 20 30 40 50 60
JKE-FEES Horizontal distance/cm

180 =]
150 - CK —4—C -~-&-]J —-T

nitrogen content/(mg-kg™)
o
(=]

THLE A& Inorganic

e G

0 10 20 30 40 50 60
JK3E-#E 28 Horizontal distance/cm

B3 AEERLEKFERELTNENETWL
Fig. 3 Changes of inorganic nitrogen in horizontal
direction of different fertilization treatments
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Fig. 4 Changes of ammonium nitrogen in vertical direction
in different fertilization treatments
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— Uit A R, E R I ) e SR R 25 it A 2
20%. X UL AL oI i IR CHLA B,
LA FE T B E 40~60 cm 2,
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) EICHLA S E 0, BEE R AR I, e
A ITCHLA i 2 RS G I ry a3, w Mt
JEAIE] S REAEJEAE 0~20 cm R L, 01N
115.67. 168.9 mg/kg. Wi I 7E 40~60 cm 5% F2
%%, H 68.66 mg/kg.
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SRAESE SN
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HOFREES N, AR TR R AR, ek it A
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PR MENEEG T RS AL e, SRR HLE >
= e 52 R 2 PP Wl A o 4 20 N oy T
W sh i Asfb s, FERERAE /T S em &b HLES R S
Vi I HENE AR T 4 B8 v 1 e A5 AR A R Y 43 AT
iz fs .

H 2 2 I, 5 Tt AR AR T e S A L,
It HAEKEJ7 ) 2 s As ik ks, S

Jifes > B i B> [] 25 it IE o i AR fn 1 A R
Eb, IR I IE > [ 25 i AE > AT A S
R e 7 1) L R P s AR fb ka3, 7E it
AT 15 em &b He s . BB AR AR T s rp
() A EAMIE A RN o A FE S
24 AEBRKENEEAFE EESEFHE
SR GEEHFIE

M2 3 Al BB A AL BE A T SR B )
EEESEE e, D AR A R AR B S CK
ZE/IN e BEE DRBE B3G5 BE A A PR A S
o7 HE S SRR G B I, 7E 0~20 cm [ HeER R, X
5E MG RBE S NESA T EA L, W
e AL AR AP A PR AR LG R SR NS B AR Y
A, FHAE 40~60 em A B A, VIS AT
% EBAEELE 40~60 cm )=

“H Bt RE Ak B G n T 2E L 1) B RS AS A
b, Wi e R A AR AL B S CK 2251/, Bl
VR RGN0, R A AL B A A5 4 LA e
TS REAR, 7€ 40~60 cm 5B R AC(H 5 T 8 i e
FRL D i A 22 e R AR 3 I %, 7€ 0~20 cm
o7 R . BB AR B A S A AE 0~20 em )2
R4, (AREhe s, SORMAR N Tk,
HAE 40~60 cm BEKZL

R2 KEFEIEPESEMHESE STV EAL LG

Tab.2 Proportion of ammonium nitrogen and nitrate nitrogen in total inorganic nitrogen in horizontal soil after first fertilization

%

i Stage F8P5 Index Kb Treatment 0 cm 5cm 15 cm 30 cm 45 cm 60 cm
i ARG K 81.22 82.04 75.69 7733 74.68 81.50
C 59.88 23.39 57.07 59.01 43.59 41.53

7 87.05 32.32 88.51 57.56 77.82 83.63

T 88.71 63.02 76.26 73.05 75.74 84.64

TS5 cK 18.78 17.96 2431 22.67 25.32 18.50

C 40.12 76.61 42.93 61.66 56.41 58.47

12.95 67.68 11.49 42.44 22.18 16.37

T 11.29 36.98 23.74 26.95 24.26 15.36

=3 AR I K 74.40 73.00 49.96 57.40 60.70 55.66
C 125.16 49.99 31.35 29.64 27.92 34.10

] 54.99 52.44 3441 48.29 54.05 65.17

T 7.58 54.46 47.43 51.92 60.68 65.63

AL K 25.60 27.00 50.04 42.60 39.30 4434

C 45.10 55.15 68.70 48.56 44.97 59.32

45.01 47.56 65.59 51.71 45.95 34.83

T 92.42 45.54 52.57 48.08 39.32 34.37
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Tab. 3 Proportion of ammonium nitrogen and nitrate nitrogen in total inorganic nitrogen in vertical soil after first fertilization

%

4] Stage F8F5 Index Qb P Treatment 0~20 cm 20~40 cm 40~60 cm 60~80 cm
b BRI K 8122 94.62 92.73 88.28
C 59.88 40.57 32.01 44.80
] 87.05 91.29 96.85 85.58
T 88.71 88.29 96.22 94.05
WAL CK 18.78 5.38 727 11.72
C 40.12 59.43 67.99 55.20
T 12.95 8.71 3.15 14.42
T 11.29 11.71 3.78 5.95
= G K 74.40 84.98 71.08 69.13
C 54.90 71.11 62.51 63.56
T 54.99 59.83 37.57 24.66
T 7.58 67.62 35.09 23.53
WAL I cK 25.60 15.02 28.92 30.87
C 45.10 28.89 37.49 36.44
] 45.01 40.17 62.43 75.34
T 92.42 32.38 64.91 76.47
MR 3 AT, SRR TSRS L, RANTCHLE & 5 B AR K I ) (19 5% B2 1S 00K

B EG H R H AL B > R AL B > W25 A
Bl R (A3 0, 5t IS Ak P 4 265 0 o LU 2 e
TJE AR A F, 7E 20~40 cm 5 Hokrs , A 4%
BRI EEEETE 20~40 cm T2 J5 W6 IR 14
TSRS, A A LR R A 3 > e
Ab3E > H AL EE B VR EE RN, A% it AT Ak 2
B AN 2 ERRRE I nr A, AL EE R
[ A B A A8 AUTE 0~20 em (5 Fdw s, DAk
ETE 60~80 cm i lbfkfm . ULHIRSSAREITH 2
60~80 cm )2, {HTE 0~20 cm REK X,

3 itig
it A 5 R A 7 32 £ R T - K 23 A

Tz, 1B T s B AR AR e b -, T
FE R R S, W, AR EUE S
B R KRR, U I i R & B 2 5 e+
HERS A EUM A I E R I Hjt AUk O
RIS EN 7 N
TG , ERER S ARG
SRR R 0 k= T = u = R ¥ S B 1 g B AN
] 2 fE) e RER i ok SRR LIS . H
G0 Uit FH RN RE R 4 SR 3R >R 5 R g D i
B, R ARFHRRN ., AR R IE T
A, PEAL, A MEAC AL PR AR A

CK<[AI LTt E < alie i AE <H UM AE 5 )= STt e
2 it HE Ak P A i 25 R A TR AL 7 i B R OKF- O 1)
FRB% B DL = CK < i i i A <[] 200 it AE < ML it
HE, L R L 77 2 A 5 B e e R T At i AE
T L, FEA IR A B A e, %k T e
FUNEHIR, 2w IR A2+ e 226
AT, AT L, SR REE
FHES B B ET A, 7R 0~5 cm NERIE, (A7
R mAEF I 0~5 e I, J5 4] 0~5 cm P BE
W, BEJGZEAE AN, 3 nT BE -5 12 XA il RE
KA K. AR — Rl e 5 R A
KA AR G PR BB B 1, 3% AN 5 Bt T
P e SR (A BT IR B, 2 DU B IR A A T
SRR, Hos A R B K A [R] T
FREAEAE . AR, HAERZ HETK
SRR, HOK V2 82 W3 Bl 5 K 3
g A ARBRR R, R R, R
AKH A, Al A SRR s B3, ST
o MHRREII AT, RIS A AR
FIERAEIR, 6 Am&Emm. Wib, M
RINia ¥ 3z =PRI R A S B A BRI, 78
K518 6 cm LAY, fif S RIE B ARETR, Hid
6 cm, EHHFBMENT B, EE LN
ISR B . SRS ot K
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