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Dynamic change of soil total nitrogen density and storage in cropland of Fujian
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Abstract: The dynamic change of soil total nitrogen density and storage is very important for optimization of nitrogen
fertilizer management and water eutrophication. In this study, four counties, namely Minhou, Tongan, Wuping and
Yongding, located in different areas of Fujian Province, China, were selected as typical study areas. Based on the data of
field measurements at 11087 sampling sites in 1982 and 1616 sampling sites in 2008, scattered in these four counties, a
1 :50000 soil database was carried out of dynamic changes in total nitrogen density and storage in the farmlands of Fujian
Province during the 1982—2008 year, using the scaling up method. Results show that nitrogen was enriched obviously,
with nitrogen density and nitrogen storage increased by N 0.08 kg/m’® and 1.22 Tg in entire Fujian Province, respectively.
The degree of N enrichment had a great discrepancy in different soil types. The incresed of nitrogen density in purplish soil ,
acid purplish soil and liver soil was the highest in soil group, soil subgroup and soil genus, respectively, with total nitrogen
density increased by N 0.18, 0.18 and 0.18 kg/m’, respectively. By contrast, the decresed of nitrogen density in latosolic
red soils, submergenic paddy soils and latosolic soil was the highest in soil group, soil subgroup and soil genus,
respectively , with total nitrogen density decreased by N 0.01, 0.01 and 0.01 kg/m’, respectively. The incresed of nitrogen

storage in paddy soils, percogenic paddy soils and yellow mud field was the highest in soil group, soil subgroup and soil
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genus, respectively, with total nitrogen storages increased by N 1.24, 0.80 and 0.71 Tg, respectively. By contrast, the
decresed of nitrogen storage in latosolic red soils, latosolic red soils and grey sandy mud field was the highest in soil group,
soil subgroup and soil genus, respectively, with total nitrogen storages decreased by N 0.13, 0.13 and 0.08 Tg,
respectively. Therefore, it is necessary to help famers on scientific fertilization according to the enrichment of various soil

type, and to save resources and reduce environmental problems caused by the nitrogen losses.

Key Words: Fujian Province; cropland; soil type; total nitrogen density; total nitrogen storage
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ik 116.57% L5 BRI + 10 2 2U% B0 R THE 2 BRI 0.10 ke/m” KRS + R it b -+ 4 U8
T BRI R 0.08 keg/m® A 0.04 kg/m”

R 1 1982 F70 2008 &F 4 NI E +IES FEE S HIHE
Table 1 Distribution of total nitrogen density in 1982 and 2008 in four typical counties

1982 4 2008 4F
i1 IX. B SR e/ IME S oN ] EHIE BRAR FE AR /M SN EHIE RE Y
Region Sample Minimum/  Maximum/ Mean/ Coefficient Sample Minimum/  Maximum/ Mean/ Coefficient
number (kg/m?) (kg/m?) (kg/m?*)  of variation/% number (kg/m?) (kg/m?) (kg/m?)  of variation/%
inp3z 910 0.06 0.42 0.19£0.05  26.65% 425 0.13 0.56 0.33+0.05 15.16%
[ X 3460 0.07 0.35 0.18+0.04 23.03% 257 0.13 0.26 0.18+0.02 10.82%
RE 6285 0.17 0.62 0.30+0.06 19.25% 510 0.23 0.43 0.31+0.04 12.78%
e B 432 0.25 0.42 0.33+0.03 9.69% 424 0.33 0.69 0.51+0.10 19.54%

1982 4FF1 2008 4FE A fitf 1t 34 LLR K AR 5 oK, 435k 2.75 Tg 1 3.99 Tg, i 244 Efifi it 1Y 86.22% Fil
90.45% , JRLTIE LT HEAT 4 1 2R UAE A K, 1982 4435124 0.20.,0.19 Tg 1 0.02 Tg,2008 4F43 5135 0.07
0.27 Tg F1 0.07 Tg, &AM R H/IN R IEEER + BRI 4 1 1982 4F43 51124 0.01,0.02,0.0021 Tg,2008 4
539124 0.0014,0.01 ,0.01 Tg, MAER SIS LRE T 30 4FR A E E R Z M EKRE 1,15 1.24 Tg,
Wt AR A TR AT, A BIEN T 0.05.,0.07 Tg #10.0031 Tg, #HE AR HERIE 5L
+ARAE RIS TR, S0/ T 0.01,0.13 Tg #10.01 Tg,
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M3 ATLUIE 1982 AR B 5 T 0.25 keg/m” B 2RAH KA - B B AR LB KAE L, 435
15(0.29+0.08) kg/m” . (0.26+0.08) kg/m’F1(0.26+0.08) kg/m’, LAY EMRYEL (M + , A B L (0.15+
0.03) kg/m?®, AW 254 T 0.17—0.24 kg/m>Z [i], 2008 4ERA S E =T 0.35 keg/m* AT E K LB E
KFE L, 43135 (0.3620.13) kg/m?F1(0.3620.16) kg/m” , FefR AR AR LT HE , SR B L (0.17£0.02) kg/m”, HiAth
WZRAT 0.18—0.34 kg/m* Z [A], 3T 30 45K AE HE4 HF i + L TR L IHRZ AR IR ME R0 1 2T AR )
+, HEME A KE) 0.18 .0.12 kg/m* F10.13 kg/m* B R B 4 LA i IRLTHERIE B KRS AR SR TR, &
RAPESL T 0.01 kg/m® , HA HIERFE A T LI WEIEAT 0.02—0.10 kg/m’ Z [,

1982 LA i KRB B KR LM E KR L, 2505k 1.13 Tg A1 1.11 Tg, Fit 428 S G5
70. 37% , AR + A tE 5 6 A E R RN, 2002 0.01 Tg F10.0021 Tg, it 528 St E Y 3.18% , H
RIEAT 0.02—0.36 Tg, 2008 -4 AME I KT = % 5 KR L& KR L, 70005k 1.94 Tg F1 1.45
Tg, Al i 248 RGN 76.56% , TR 1R 58 (6 £ A /N, 4331 0.01 Tg F10.0015 Tg, A it 5 44 B
Y 2.61% , HAL AT 0.02—0.39 Tg, MR EIEBMRE T 30 kAT LR RB K
it A E KRS L, 20538 AN T 0.80 Tg #10.34 Tg, #IEIL 70.80% 1 30.76% , AR£14% EEHEEE 1 FaHE BREK
R FISETOKRS £ AR A TR IRLLE T IR 2,35 0.13 Ta, W B 66.129% , FUABIE K 2R B
HIIEAT 0.0013—0.13 Tg Z[H],

2.2.3  R[E L JE 04 R i A ik

FE 4 T LU H 1982 AF 4 R B 4 w8 B 2 A K U8 FRI U 1, 439135 (0.33+£0.03) kg/m’ F1(0.31+
0.06) kg/m’, 2% % HAMAEIEI 1 ,12(0.15£0.03) kg/m’, HAx BT 0.16—0.29 kg/m*Z ], 2008
A4 R B e i I A KU L 34 (0.42£0.01) ke/m?, SR A E 6 F 9% +  £0IR R FRRAD £, 4359 K
(0.19+0.01) . (0.18+0.03) .(0.18+0.03) kg/m*F1(0.17+0.02) kg/m*, HiAx+JE AT 0.20—0.38 kg/m*Z[H],
MAH SR E | 1982—2008 4 B AT Ak + FoRb + 22U R A TR, 23 0108/0 T 0.01 keg/m*
0.0013 kg/m’ , A LB SRR LA LI AT+ FIHRZ B4R 0.18 kg/m®  BHEKES - BHER T
+ griet LRt B H A EE b AR TR BEIE AT 0.10—0.15 ke/m” 22 [,
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3966 JAE = 35 %

1982 4E 4 E R o R K TR AN B PR I, &35 1.72 Ty, 28 BGE R 54.11% , F/ N7 KT8
M, 17 0.0007 Tg, H'E L@ T 0.0017—0.26 Tg Z[], 2008 44> A fif & 5 K02 K e A B e H , &3tk
2.79 Tg, 4248 S B 1 63.18% ;A1 JKYe H Ee /)y AL 0.0011 Tg; HE 1JE AT 0.0013—0.32 Tg Z ], Mt
MBI ASAEAER |, 1982—2008 4F A fifi it I T 22 i /& e ARV L, 433500 1 0.71 Tg #10.36 Tg, 2L
W AN R T TR 22 A3 BN T 0.13 Tg F10.10 Tg; BERD +  FEEIR I bk + BER 1+ ER I R
+ B RED RS A A A T T R R S T 0.0004—0.08 Tg Z[H]

3 e

AR A AN [ A ELE b+ 3 4 0B BE B R R (3R 1) 3 20 AR 2% | [ B OF FK e 4 4~ B
83.56% #FHh HIE LR EEA I LI, AR E LWL, X 45 R SR H 1«58 ik LS A Dok 3 E
TIERE AT RAME TS WA — 30 R AR E AR A IR h 7 AU Y K it
1982 A i 3 | [A] 22 | 2 Flak G 4 A4~ B8 B Ak 24 /I A 1 20 5k 137.57 .86.68 (111.10 kg/hm*Fil 103.48
kg/hm? , T} 2008 4F 43 5l 35 | 341.14 ,525.76,206.37 kg/hm’ Fl 252.06 kg/hm”, Hi ik 147.97% .506.94%
85.76% 1 143.59% (K1 4) . ME 4 ol LIE H 4 A BT 30 R4k A AUIB A BAR R FTHEH, X 54
R AL R IE AR W& ([RIZ2 X BRI ) o 1982—2008 4E[F) 2 XK AP K i H I Ao i 2 A S E U B -t
SRR Ay i b DX 1 A 3l v T ) 3T R R T A K S AR AR T IX 3 AN B (BT 4) | il RN A AU A%
PEIMPR T HHEHEHLAR S, FECRRAMELBLR

M4 A A ELRUEE EHER A A B 2 AU R (R 2—3K4) KR L m THAM A2 X FR 5% K
ZNRIESFEE KA K, —MBAE T KRS+ 2500 TR, ZIE A VUL Z ; A, iz 25K
WA T KA RS SR R SR EA LA (LSS LA RN 95% L0 1) B9 AE 35S
Mo TR, L6+ HREHEODTRA LR M, LR 2 Fikid  REMDRFEH R REeXA
RN, MR IR T B A AR SR A R T A D R N SR R D AR e I B A X AR A
TR RS 3 3 AT B AR LT HE AR A AR LT HE B R ARAY 84.53% 1 AHFFT R 4 4N SR BL (Y
NIl T BAR TP A A AR 8 T R S X A SR T T (R 22 X, % X 1982—2008 4FEAF )il 4 20.68 C |
TR 20.20 °C 2SR 20.22 °C AR GE 20.21 °C, MiAE [ K i (1341.05 mm ) ZEFix 3 5 (4
1374.86 mm V-4 1649.29 mm UK EH 1668.47 mm) (K 4) | @il W S AT TRARWH R, I
LR EHAR ™ (AR B SR A K R W 26 eh T KRS 38 40 T R KA 5 R AR
WX, LKA TR AR S SRR E M MEE N 2R E ERE . BEKE LM KE L 2R EE
WA, AR L ERE A 80%—97% I BAFAE T A HLF H , 1982 41X W2 + A0 A HLEK 2%
FE A E] 3.02 kg/m? 1 2.89 kg/m?,2008 4EikF] 3.24 kg/m* Fl 3.17 kg/m* , W] i 5 T4 44K F | ik
FRA PR S BB T T 2R EERK(ES) . WNEJERE, A KT H BB 01 A KA G4 1, 2008 R4
K5 17.56% , RN, R M 208 Tl /s m T M, S Rkt gk
FIRED - ARD KL & 5 R, 20 135 63.95% ,66.71% ,68.49% Fil 68.99% , % 35 4 fiff 3 i e e, JF A 4= U 1
BALS

M 20 ZARMREA AR AN 2R E RS BRERE (K 2—K4)  $0+ 128 RESEA LT
FHEN+ B 2% LR TR 428 BH KR AR+ R 5% TR RE , X iE s
AL AR AAT G, 1982—2008 AR 5560+ R PR 25 (0 1 R I = 09 A WLER % B34 17 T 0.63 kg/m?® B i
TR TR (0.24 kg/m?) |, IRZIIE A /KRS L AR A HLIK 2 B R IR 8K, 1531 0.11.,0.33 kg/m” Fll
0.11 kg/m’ ,iX W 5 PREFHF NN HIER TR S +50A MUtk & AR E A2 IEAH R 1Y
A —2 N (ES) . BAORE R B 46 2 & AR A 1 e R & AR AR W] 2, 3 vl g
TS B DX A A T B T 22 (10 AL R B DA 400 1) 45 B A R ORI AR B ™ A G
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Fig.4 Aapplication rate of precipitation, chemical nitrogen fertilizer and changes of annual precipitation in four typical counties from 1982

to 2008
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Fig.5 Linear regression between organic carbon density and total nitrogen density in four typical counties in 1982 and 2008

M4 A LAY B RUEE FHER AR B 2 AU SRR (R 2—K 4) , 28 Bk h 1 58 4 U 1 00 1w 10 o 2% 2
AR PE |, [H F 22 AR/ N FE ], BAE 0.01 ZK-F (BN b5 H R EAHOC (B 6) o 1982 4K A+ 1
2 BHEKBLEWE FHHEAKEL W2 R 48 AR TR H A& w5 1.07x10°.4.36%10° 4. 33%10°
3.25x10° hm® 1 3. 31x10° hm*, 5351 5 48 #F HLUE T R 82. 63% .33. 68% ,33. 46% 25. 09% 1 25. 59% , H 4
AR T 28 FEKOE Brl 2 AU W 50 & I e A i +h 1+ R AN, &
THL G B S TR 1. 25% , 9T A4 ZU A 3 i 5070 5 A B U B AR 4 0% B B e, 3K 0. 33 kg/m”  {H 43 A T

/N, A 196. 93 hm?, FEE A & K, 2008 445 - R 2 Z Ak & 0 AR LA S 1982 AR JEA — 3,
JKAE 1 1982—2008 4F ()4 %5 BE AT A3 S48 0 T 0. 08 kg/m* 1 1. 16x10° hm? | Fr LA R %L, M+
IR+ 3 20 Z4F K T AR A B FE A3 S8 0 7 10067. 94 hm? 1 0. 13 kg/m* . 210. 54 hm?F1 0. 18 kg/m?*, &
X 2 A H R EAG R PN, 0GR 20 24X E HIAUE/N T 9347.06 hm®  {H 4 %% E 7t 0.12
kg/m? , SRR RAE B A PTG, AR AR 4 AU R T 20 24k 418> T 69376.00 hm® il 0.13 kg/
m’, T2 E MR TR L EIEANREEE T 20 290k A T 6415.17 hm®fil 3439.36 hm®, T3 2 A
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Fig.6 Linear regression between total nitrogen storage and area, total nitrogen density based on soil genus in four typical counties in 1982

and 2008

4 %t

(1) 30 4EAm A PEHh R R w R, 2R P LT T 0.08 ke/m®, {HAS[F] - 3870 1) & 4L
EEFRR, PR+ 26 e TRIEF T LRAZEEENE, 22 FEY LA T 0.18 kg/
m’; IRETIE 2 B KRS LRI R AR, 2AE S T T 0.10 kg/m®,

(2) 35 30 A AR A8 HF H - 38 4 SR i s A A8 Ak ph 2 B R T R, (H 2B A7 B 4 U0 i AR
T 1.22 Tg, Hok R 4 128 B E KRGS e 1 + )8 e f g i 2%, 5k 1.24 .0.80 Tg £10.71
Tg; ARZIHEL S SRETHEW R ARSI B 1 8 e R fi i F M £, 40513k 0.13.0.13 Tg A10.08 Tg,

PR, A e A 20384 B — T B o B T R R A 3RS 5 — T T AR S TR IS R A
B SR RBENE , LA & ZNER 30 I 2 R AR AR MR BUKIKRE B,

RUEARFFE I T RFEAREEEEE FURS BR800 125 JTBUR FE R DT TR 8 AN W Bk + e R R 4R
FREE 225 (RS M) 408 4 U3 B AR AR I DR D T R 0 AT i AN S TR | i T b 8 T 2% 1) 2 T 25 R BSOS 750 R
HUE B RG2S T R I8 FIGE T (4n, SPSS) AR IE sl 52 ma (it I | 4 b R A8k 4k
FH A A i ) RN A SR EREE S0 (RO B K i VK  HUTE ) PR T T2 1 43 B 1982—2008 41 i 148 #f 1l 1 138
RGBT R RS ) R A TR RN,
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