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Abstract: [Objective] The nitrogen content of soil aggregates is an important index for assessing the quality of soil structure.
Therefore, we investigated the distribution of soil nitrogen pool for a large range size of soil aggregates in this study. [Method] In
terms of the types of vegetation and soil, 22 soil samples from different profile (0-20 cm, 20-40 cm and 40-60 cm)were collected
from different regions on the Loess Plateau. [Result] The results indicated that the content of organic nitrogen, mineral nitrogen,
ammonium nitrogen and nitrate nitrogen had a descending tendency with the depth of soil layer, no matter what size of soil aggregate.
The content of organic nitrogen differed with various kinds of soil aggregates, for each soil layer, the organic nitrogen content
increased in the order of > 5 mm, 2-5 mm, 1-2 mm, and 0.25-1 mm, and decreased from 0.25-1 mm to < 0.25 mm. There was no
obvious distribution pattern for the content of mineral nitrogen, ammonium nitrogen and nitrate nitrogen from the size of soil
aggregate perspective. Because of the different proportions of each size of soil aggregates, the nitrogen stockpiling quantity

(including organic nitrogen, mineral nitrogen, ammonium nitrogen, and nitrate nitrogen) and content in different sizes of soil
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aggregates variedlt decreased following the sequence of > 5 mm, 2-5 mm, and 1-2 mm, and it increased in the order of 1-2 mm,

0.25-1 mm and < 0.25 mm. [Conclusion] The nitrogen content of each kind of soil aggregate decreased with increased latitude on

the Loess Plateau. Also, the nitrogen content largely varied with soil, among which Eum-Orthic Anthrosols was the highest and

Ust-Sandiic Entisols was the lowest. Vegetation had a large influence on the content and stockpiling quantity of nitrogen, for both

organic nitrogen and mineral nitrogen, they showed natural forest land>fresh assart>artificial forest land>farming land, on the whole.

Key words: Soil aggregates; Organic nitrogen; Mineral nitrogen; Nitrogen pool
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Table 1 Soil samples
S5 CREEA Z. R % i3 aw LIt
No. Sampling place Longitude, latitude Altitude (m) Terrain Vegetation Soil type
1 MARINIEA E110°22'1.38" 1198 e W R
Liudaogou Shenmu N38°47'35.22" Sloping land Soybean Ust-Sandic Entisols
2 AR NI E110°222.22" 1202 Wit Fih 1% AR I
Liudaogou Shenmu N38°47'35.1" Sloping land Decultivated soil Ust-Sandic Entisols
3 FATNIE E110°22'6.78" 1291 Wit i RRGLE
Liudaogou Shenmu N38°47'34.5" Sloping land Alfalfa Ust-Sandic Entisols
4 MAINIEA E100°22'3.66" 1216 it FbE R K
Liudaogou Shenmu N38°47'40.44" Sloping land Decultivated soil Ust-Sandic Entisols
5 AR NI E110°21'57.6" 1189 Wit EEi AR
Liudaogou Shenmu N38°47'41.28" Sloping land Alfalfa Ust-Sandic Entisols
6 FATSIE E110°21'56.7" 1188 Wit T ARGLE
Liudaogou Shenmu N38°47'42.05" Sloping land Soybean Ust-Sandic Entisols
7 ZIER L E109°18'51.18" 1289 i Hh “T B IE RSB
Dunshan Ansai N36°51'13.56" Sloping land Millet Los-Orthic Entisols
8 ZIEE L E109°18'48.24" 1293 Wi YHATIE ARt
Dunshan Ansai N36°51'12.72" Sloping land Astragalus adsurgens Los-Orthic Entisols
9 IEH L E109°19'5.88" 1193 i bl R IER Bk
Dunshan Ansai N36°51'33.6" Sloping land Robinnia pseudoscacia Los-Orthic Entisols
10 ZIEARYA E109°15'9.72" 1137 it e W IER kL
Zhifanggou Ansai N36°44'52.8" Sloping land Robinnia pseudoscacia Los-Orthic Entisols
11 T IEARI E109°15'13.02" 1250 Wit Fr & IRt
Zhifanggou Ansai N36°44'33.6" Sloping land Caragana korshinskii Los-Orthic Entisols
12 GIEAY E109°15'9.48" 1123 Wit “T VORIEF Bk
Zhifanggou Ansai N36°4425.2" Sloping land Millet Los-Orthic Entisols
13 AT E109°08'55.2" 1228 it B R W IER Bk
Ziwuling Fuxian N36°0527.48" Sloping land Fresh assart Los-Orthic Entisols
14 BT E109°08'55.2" 1228 Wit FARY IRt
Ziwuling Fuxian N36°0527.48" Sloping land Pine Los-Orthic Entisols
15 LT E109°08'55.2" 1228 i B RIER Bk
Ziwuling Fuxian N36°0527.48" Sloping land Fresh assart Los-Orthic Entisols
16 AT E109°08'55.2" 1196 it TRATHK W IER kL
Ziwuling Fuxian N36°0527.48" Sloping land Mixed forest Los-Orthic Entisols
17 RSN & E109°26'59.7" 1196 Wit [ [AERREE)
Ziwuling Fuxian N35°59'34.44" Sloping land Kobresia capillfolia Hap-Ustic Isohumisols
18 wHTFrR E109°26'59.7" 1196 i fa iERREES)
Ziwuling Fuxian N35°59'34.44" Sloping land Kobresia capillfolia Hap-Ustic Isohumisols
19 Al E109°24'25.8" 1116 ST ki (AERR )
Luochuan N35°43'52.5" Flat land Alfalfa Hap-Ustic Isohumisols
20 Al E109°24'25.8" 1115 T XS [AERREE)
Luochuan N35°43'51.88" Flat land Maize Hap-Ustic Isohumisols
21 s E108°5'10.71" 520 R N B LS N R
Yangling N34°17'4.35" Flat land Wheat Eum-Orthic Anthrosols
22 Wi E108°5'10.71" 520 3 N TEREPA N T
Yangling N34°17'4.35" Flat land Wheat Eum-Orthic Anthrosols
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Table 2 Organic matter content in soil samples (g'kg™")

Gii 5 1 JZ Layer (cm)

No. 0~20 20~40 40~60
1 4.25 2.84 2.53
2 2.95 1.30 1.73
3 3.94 2.00 1.80
4 3.00 1.99 2.19
5 6.75 3.05 5.06
6 5.19 3.31 343
7 10.29 7.92 6.04
8 10.29 3.84 7.48
9 12.54 4.63 5.25

10 14.29 4.96 3.83
11 15.15 7.96 6.07
12 15.89 10.75 8.82
13 14.12 6.87 5.98
14 40.64 14.99 9.52
15 26.53 22.86 11.35
16 30.40 15.57 9.63
17 17.92

18 18.88 - -

19 11.97 9.02 7.46

20 13.39 8.74 10.10

21 18.09 13.47 9.32

22 24.57 14.40 11.50

—*%— (~20 cm —®— 20~40cm —&— 40~60cm
R[] The same as below

HR fh it v 4y L
Percentage of aggregate weight (%)

=5 2~5 1~2 0.25~1 <025

[# 2 45 Aggregate type (mm)

[ R IR AN A TR R 2 57 W # (P<0.05). R I
Different letters in same series mean significant difference (P<0.05). The
same as below

B1 ARLELEARKEESH CFHYMED
Fig. 1 The weight distribution of different soil aggregates in

different soil layers
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Stockpiling quantity is the weight of organic nitrogen in each class of aggregate per 1kg soil. The same as below
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Fig. 2 Content and stockpiling quantity of organic nitrogen distribution of different soil aggregates in different soil layers
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Table 3 Percentage of stockpiling quantity of organic nitrogen in each class of aggregate to total stockpiling quantity of soil (%)

Tz IR Aggregate type (mm)
Layer (cm) >5 2~5 1~2 0.25~1 <0.25
0~20 26.74 18.69 10.42 20.36 23.78
20~40 33.74 20.81 9.93 14.53 20.99
40~60 32.49 18.13 8.59 13.58 27.21
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Fig. 3 Content and stockpiling quantity of mineral nitrogen distribution of different soil aggregates in different soil layers
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Fig. 4 Content and stockpiling quantity of ammonium nitrogen distribution of different soil aggregates in different soil layers
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Fig. 5 Content and stockpiling quantity of nitrate nitrogen distribution of different soil aggregates in different soil layers
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Table 4 Content and stockpiling quantity of organic nitrogen and mineral nitrogen in different soil aggregates with different soil

types (0-20 cm)

TR FE A G BT Aggregate type (mm)

Soil type Sample number Index >5 2.5 1~2 0.25~1 <0.25

TV B R 6 47L& Organic nitrogen content(g'kg™) 0.22¢ 0.24¢ 0.28b 0.34a 0.29b

Ust-Sandic A B Organic nitrogen stockpiling quantity (mg) ~ 45.78b 46.18b 22.86¢ 44.02bc 107.54a

Entisols T AE & Mineral nitrogen content (mg'kg™') 7.24¢ 8.24ab 8.62a 8.63a 7.62bc
[ /EUFL 1 Mineral nitrogen stockpiling quantity (mg) 1.50b 1.58b 0.70b 1.16bc 2.94a

L IER L 10 Organic nitrogen content(g-kg ') 0.73¢ 0.82¢ 0.93¢ 1.18a 1.09ab

o

o zvm zET é«% e
.

Los-Orthic LA ')"’% Organic nitrogen stockpiling quantity (mg) ~ 182.56b 157.96bc 95.78¢ 215.90ab 257.00a
Entisols T FiAR A B Mineral nitrogen content(mg-kg™) 12.21c 14.57abc  13.19bc 16.15 15.20ab

T Ji A%t Mineral nitrogen stockpiling quantity (mg) 3.02ab 2.70bc 1.24c 2.82b 442a
i & L 4 LA S & Organic nitrogen content(g-kg ") 0.69b 0.76ab 0.81a 0.86a 0.78ab
Hap-Ustic HHIAEI I Organic nitrogen stockpiling quantity (mg) ~ 273.34a 156.02b 84.70c 133.54b 110.02bc
Isohumisols AR & & Mineral nitrogen content (mgkg") 11.00a 13.93a 14.12a 12.88a 11.49a

i A%t Mineral nitrogen stockpiling quantity (mg) ~ 4.48a 3.00ab 1.48b 1.96b 1.48b
THREPAN L 2 # LA & Organic nitrogen content (g'kg™) 1.06b 1.08b 1.13ab 1.23a 121a
Eum-Orthic HHIEIE & Organic nitrogen stockpiling quantity (mg) ~ 531.38a 247.08b 112.30b 141.84b 64.52b
Anthrosols WA A& Mineral nitrogen content (mg-kg') 28.45ab 23.26ab 19.93b 25.54ab 31.58a

™ FiA %t Mineral nitrogen stockpiling quantity (mg) ~ 14.38a 5.32b 1.98b 3.10b 1.68b
ATt AR R Z R B . TR

Different letters in same row mean significant difference (P<0.05).The same as below

8 AL E PR A U i PA>5 mm SR
Prdv b R, AR 36.08%F 48.43%,
WIRSED N 36.21%F 51.35%, ZE7Hik BEK
P, X PP ZE S AR AR %ﬁ%ﬁﬁfﬂﬁ%
2.5 HEHEEANARARGKAZS TR
ﬁ%kﬁMi%*WWWﬁuﬁ’HNHH%%
B A VR SGR A 1, Mk, ks LR &
A e PR A A R 2R o AT T IE
WHR L 0~20 em bR A G, FHEAR IR R 15
FTRIAREERZSAVIRDL, R (& 5, A
RN SR BIRAR AR S ERAE xR, KE
by BHE S ERIUY A (1.12~2.34 gkgh)
>H A (0.86~1.09 g-kg™) > N T4k (0.48~1.19
gkg?) >fHL (0.62~0.85 gkg!) : WHAR SRR
WLl H AR ML (14.81~23.39 mgkg!) > A\ TH M
(11.76 ~ 1528 mgkg') ~ K H (11.65~ 16.14
mgkg!) SHRAN (8.77~15.11 mgkg!) . HEAM
HHAFE 2 AR, Mk s 2, IR
HET LR, LIPS, ART IR ARG
THAPESE, KR PET RO, B
AAEAS WS THEEE A T3, KR
B BRAH T BRI I RIS TR, H LR
AR A N TR A R IR B, BT

IEBHT R, RN TR HLAA B, B AT
Ml G LG SRR AL 5 1 A b El TR T TR A
REZWS A, WADEEREL, AHUR R, T
B AR SRR R IVEAG . P AHIT 57 U8 W A 43
WAL R, AR T A R .
SFANFAFARE (R 5, RN TARMAHL
AR, 0.25~1 mm FIR M m, 20000 0.85 gkg!
119 gkg's  ARMMRHT B A A HURK & & DL
<0.25 mm FIRMAE S, 00 223 gkg' 1 1.09
gkg!s XMHRARGE, KRHLL0.25~1 mm FIER A&
e, A 16.14 mgkg'g, N THMAHRALI<0.25 mm
R m, 2034 15.28 mgkg” Al 23.39 mgkg™,
BIRA ML, 2~5 mm FERMAS S, K 15.11 mgkg'.
SR, CIR AL A S 2 A EN i, A A
N THARHBLL<0.25 mm PR R ik, AHLEE & 53
b 243.66 mg 1 314.18 mg, W JRASZI =55k 5.28
mg i1 6.64 mg; Xf AR MHE, HHLEE 2L 0.25~1 mm
HE AR K, hy 41636 mg; B RAZE R LI>5 mm
HE A K, N 5.44 mg; $FHT RA A HLEA 5
BEIEHLL 025~1 mm FARET R, 984
2%5&@ﬂmommoﬁ&—/%%ﬁwk IR
ARG RN T BOA F R AR S =B 50 R A5y

E‘—[”]o
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Table 5 Content and stockpiling quantity of organic nitrogen and mineral nitrogen in different soil aggregates with different

vegetation types (0-20 cm)

03 LR AT ECLD B AT Aggregate type (mm)
Vegetation type Sample number Index >5 52 2~1 1~0.25 <0.25
siil 3 A LA & Organic nitrogen content (g-kg™) 0.63¢ 0.65¢ 0.72b 0.85a 0.62¢
Farming land HHLEN H# Organic nitrogen stockpiling quantity (mg) ~ 149.32b 109.9bc 47.30c 113.08bc  243.66a
AR A1 Mineral nitrogen content (mgkg™") 11.65b 14.26ab 13.25b 16.14a 13.22b
" A% i Mineral nitrogen stockpiling quantity (mg) ~ 2.82b 2.34b 0.84b 2.10b 5.28a
N T 3 # HUA £ 4 Organic nitrogen content (g-kg™) 0.48b 0.57b 0.74b 1.19a 0.74b
Artificial forest land HHLEN H# Organic nitrogen stockpiling quantity (mg) ~ 102.74bc 97.90bc 50.84c 139.26b 314.18a
7" FiAR &1 Mineral nitrogen content (mg-kg'") 11.76a 13.27a 12.61a 15.18a 15.28a
" A% i Mineral nitrogen stockpiling quantity (mg) ~ 2.38b 2.28b 0.86b 1.80b 6.64a
SRS ) 2 # HUA £ 4 Organic nitrogen content (g-kg™) 1.12b 1.39b 1.53ab 1.82ab 2.34a
Natural forest land HHLEN H# Organic nitrogen stockpiling quantity (mg) ~ 355.12ab  303.00ab 195.36b 416.36a 261.68ab
7" FiAR &1 Mineral nitrogen content (mg-kg'") 17.16a 16.42a 14.81a 23.08a 23.39a
W JFi A%t i Mineral nitrogen stockpiling quantity (mg) ~ 5.44a 3.54b 1.90¢ 5.22a 2.56bc
BEAH 2 # HUA £ 4 Organic nitrogen content (g-kg™) 0.86¢ 0.90d 0.95¢ 1.00b 1.09a
Fresh assart HHLEN H# Organic nitrogen stockpiling quantity (mg) ~ 179.60a 175.16a 136.34a 284.58a 186.50a
7" FiAR &1 Mineral nitrogen content (mg-kg'") 8.77a 15.11a 12.36a 10.68a 9.83a
' JFi A %t i Mineral nitrogen stockpiling quantity (mg) 1.80a 3.04a 1.70a 3.06a 1.70a

3 it

WSROI, I U R AR A
IR T VIR AR, Et TR AR AR 0 T B 4551
PVRBESECIE R, KL A B2 L L
S RAEANFDRL R A (A IR ZE 5%, JF HL
PR R P S BLI B 1 A A, 0.25~1 mm
R R BB IR o . AWFIT S & 1T
PORLRAT R R AR A5 KRR W], AN 11
A, AP PSR S EVLE AR, BBl 0.25~1
mm PR AATHUEN TSRS o, Uil e
ARG R, 452 - HERUR ML (<0.25 mm)
FIHKL (>0.25 mm) FALIRET, IR FEFE N
HEZMEN . X5 A PUFRAE 24 R PP R
BHEJS, A BB ] 32 204 A2 7E<0.25 mm P24
P g AT A T R LR FOCRE “JL
PR ORRP, SN, LR S A LA
A RFMIRK R KL, BV TR R,
Pz M AU RAE L LA T LRG0,
HEATHLIR T 2B S TCRaE™,

TIREEALAE AW R MR sh A R,
B YOE T RN i AR SR, T
SBG MRIADR S0 SRR AUk B, 1
KA Fi. BEHE. MEACH AR DA R, i
IR A5 P2 B 3 v S X R AR B AN TRl Ao

o AT HUTAN SR > S R B, AT LA
RSB E R, B AR RN, T .
B ESE > ISR AWFIEREN], X Tt
U X F g, R A R AR R R A
BEIREAS, S EA, RPN & g0 HER
PR Sdmeiet, DT BORT I 45 200 R A5
%o LA EgUREE— DUl R IO PR RS &=
LR BRI AR ISR 2 AR s, H
S D IEATHUBOM U S A o, U 1% 1
TERE 2 ST RBURI G i 2 1) 1 — AP,
b, FEAE AR AR AE BER AR R 18 2341 BATAR RS
e IOARFE o

KA FUAR 252028, i iy JU X A A PRI
BN TR A — 2 1 m . TR SM
FOIHTHIEAE L JE TP SR, R DL
MR HH IR g i, SRR e e
Mo D R AR REDS W SR IR R R, Ho >
VPSSR BT s TR 1 BV A X
e IR AEARIX O AT X3, WIS T AN )RR e o) 1 4
TR, SRR, ARG RA T,
TIREEGENTIARZ FARSFEARSKH =T A7
ARG AN TEARSEAR~ AR Z R A>T AT
SRR, AEAFR AP =R B AR
Mo R AR > N AR > . R, 7R3 L m sk
WA, AER A A SR, LR R
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AR E, N IER R RR . M, b
JER R IR 2 0 25 WA LR i, O A 2520
B e 5P I AR DX R RS LS 1 S T
R, BOOTRARSE I, HEAPUR. RS R
by R, A L AR AR A T B R
AR B R 2 — 12T,

4 ZEig

4.1 ARG R AARTE 538 P o5 1 Lo ) B AN [
ZLEMSS mm. 2~5 mm. 1~2 mm GRS EK
KR FFES, 1 1~2mm. 0.25~1 mm. <0.25 mm
gt B R E S, LU 1~2 mm RS R R
EEA 85 /)N

4.2 MEZWT, JGiewir R, HAPEL 5k
R HSA. HSRAGEBREBEEES. &2, >5
mm. 2~5mm. 1~2 mm. 0.25~1 mm 2} 75k
AHVES BRI B ES, A 0.25~1 mm. <0.25
mm PBIRE, GIARSERE TRES, LL0.25~1 mm
HIEREAPA S B T A % & PR
#Eivsgm, AEERASE. AP .

4.3 HTAFERNARAETT 7 EBIA ], ottt 115
FHVR, a0 A, WEE LIRER A S
TEIFAEA . LT HEPRE DY
WA >5mm. 2~5mm. 1~2 mm ki 45 k)4
B AR U I, T 1~2 mm, 0.25~1 mm. <
0.25 mm KR RIBIGEF, DL 1~2 mm 5K & i
Ko

4.4 Hbm e X IR K G PR S A E
Bl 25 B G I B, AR Ch S GO A R R
B, TP OB 5 G0N A R AR B A AR
AR RS T L3R G A IR AR SR S A A A — o 25,
TR RAPE, RN A, HEERE ERIA
H AR AR>S0 B AR > N AR>S M, 1 B B ik 520t
Firp, AIEINT LR BT B, RN e N
TIERE RN U MR
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