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Abstract: Regional soil organic carbon and nitrogen play an important role in the understanding of global soil carbon
and nitrogen cycles. Based on the field survey and measured data of 162 typical soil profiles, the differences in soil organic
carbon content (SOC) , soil organic carbon density (SOCD) , total nitrogen content ( TN) and nitrogen density (ND) in 1

m soil were analyzed and discussed on the scale of soil

order, and their causes were discussed. Results showed
that there were significant differences in SOC, SOCD, TN
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erty were higher than those of other soils. SOC and SOCD under different soil oders were the highest in 0-25.0 cm soil lay-

er, showing obvious surface accumulation phenomenon. In 1 m soil, SOC and SOCD of Histosols, Gleisols and Isohumosols

were significantly higher than those of other soil orders (P<0.05). TN and ND of all soil orders decreased with the increase

of profile depth. In 1 m soil, TN and ND of Histosols and Isohumosols were significantly higher than those of other soil or-
ders (P<0.05). C/N ratios of 1 m soil of all soil orders in Hebei province ranged from 10 to 20, and C/N ratios of His-

tosols, Gleisols and Isohumosols were higher, which was conducive to the accumulation of organic carbon and nitrogen. The

S0C, SOCD, TN, ND and C/N are different among different soil orders in Hebei, the determination of soil order is helpful

to understand the properties of soil organic carbon and nitrogen, and provide key basic data for rational utilization of soil.
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Table 1 Differences of soil organic carbon content ( SOC) , soil or-
ganic carbon density ( SOCD ), total nitrogen content
(TN) and nitrogen density ( ND) in different diagnostic

horizons
B2 s0¢ 50¢D TN ND
(g/kg) (kg/m?) (&/kg) (kg/m?)
HHLEZE 103.36236.36a 20.84£3.27a  6.64+2.59a 1.32+0.27a
FHHIFZ 44.74£0.34b  10.12£0.04b  3.15:£0.04b  0.71+0.01b

WREE  26.69+1.67c  8.02+0.05¢  2.01x0.11bc  0.61+0.03bc

RWRE  12.06£0.76d  3.7420.19d 1.03+0.05d  0.32+0.01d
KBERZE  12.54£0.98d  4.07+0.28d 1.12+0.07d  0.36+0.02d
HERFZE  8.72+1.50d  2.8420.48d 0.89+0.07d  0.29+0.02d

SOC .SOCD TN 1 ND 43 5| F /R A3 HURK & fi A7 HLBI 3 B R0 i A
?;&;gﬁ Al — B B4 5 AN /NG 8 3R0R 2 53k B KT (P<
22 AEXTHAMAENHRSEREZENIRNER
53 Fn i AE
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SOC 530 B k2% F (P<0.05) , MAh, #hiE + 1Y
SOC BEALTARIY + Bl £ M+ (P<0.05),
PS4 W S TARE £ & R ANk £
(P<0.05), fE0~100.0 cm HJE M EHH M L, A
[] 4+ J2 A WL & A7 7 B 3 25 5% (P<0. 05) , A5R
JZZE)Z SOC 2B e MKIK H0~25.0 cm>
25.1~50.0 cm>50. 1~75.0 cm>75. 1~100. 0 cm, H
H10~25.0 em + 2 +4 SoC 5HAL+Z SOC #+
FE 222 57 (P<0.05) , HoAtl 1 )2 Z 18] 22 5% AN B 3%
(P<0.05) .
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Table 2 Differences of SOC, SOCD, TN and ND in soils with dif-

ferent diagnostic characteristics

Soc SOCD TN ND
(g/kg)  (kg/m?)  (gke) (kg/m®)
FHLERERE 79.52435.06a  16.32+5.07a  5.17+2.35a  1.06+0.32a
AT
HiAt 15.1620.89¢  4.52+02lc  1.24+0.06c 0.38+0.02¢
SOC .SOCD TN F1 ND W3 1 7., [—3 855 A R/NG 58 Fom
53K B E KT (P<0.05)

BARF+ 2 F,0~25.0 em HEZPHEF LM+
HE SOC 3% = T HoA £ 40 (P<0.05) ., 25.1~50.0
em F150.1~75.0 em HEHHE + 5% F 00 1
SOC 2% T Hfl £ 40 ( P<0. 05) , Hofth £ 44 18] 2% 57
AN (P>0.05), 7£75.1~100.0 em +JZ2H 4K+
Y [E] 7 -3 SOCD 2257 A3 (P>0.05)

# 4 AR +40~25.0 ¢cm,25.1~50.0 cm,
50.1~75.0 cm F175.1~100. 0 cm B4 SOCD WyH8.45
o MR 4 TTLIE AN [R] 49 4 38 ) v A7 Pk
BRREE e W I SOCD KAMKIR AL+ >
J& A >WE LS4 > Aok > iE >t >
WA, s E M E 0 SoCD 435 B3 = T
HAh+449 SOCD (P<0.05) 4% 1) SOCD . E A%
TWEL BE L, BEm THNL(P<0.05), A H
+ ko R R SocD % RN B E (P>
0.05), 7E0~100.0 cm MYTE EH AR b, A E 121
ALK Z E AR 3 22 57, WRIZZIKJZ SOCD
S R KK M0 ~25.0 em>25. 1~50. 0 cm>
50.1~75.0 ecm>75.1~100.0 cm, HoA10~25.0 cm
T2 3 SoCD W3 T H M )ZE R 45 (P<

LW

25.84+2.64b  8.16+0.81b  1.93+0.18b 0.61+0.05b
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0.05),25.1~50.0 em + )2 + 45 SOCD &% & T
75.1~100. 0 em ( P<0.05) .

B+ 2 1, 0~25.0 cm F125.1~50.0 cm +
EHE B8+ 1 Soch B3 E T H AL+ 44
(P<0.05) , HAth + 20 6] +3% SOCD 2 %A 2 (P>
#3 FRLAFALIEMLRENHESRER

0.05), 50.1~75.0 cm +JZ2HHE 1 SOCD 4 8
FE T HAb LR (P<0.05) , HoAh 4 40\ + 4 SOCD
ZRALEE(P>0.05), #£75.1~100.0 cm + 2 H
B4 14 SOCD 227 A B3 (P>0.05)

Table 3 Differences of SOC in different soil orders and different soil layers

A BB i (g/kg)

12 - E
0~25.0 cm 25.1~50.0 cm 50.1~75.0 cm 75.1~100.0 ¢cm

Pt 175.88 55.92 206.98 139.10 144.47
wE L 56.12+9.21a 20.10+6.09a - - 39.41+9.42a
¥+ 20.72+3.17b 18.82+2.49a 14.78+2.51a 6.51+1.78a 16.33+2.06bc
Bt 19.54+1.67b 8.8022.01bc - - 16.07£1.53¢cd
Kl 18.13+1.89b 12.04+1.80b 10.09+1.72b 7.45+1.73a 13.01£1.64de
At 12.37+2.27bc 7.39+1.68bc 7.03+2.33be 3.60+1.46a 8.00+ 1.42¢f
AN+ 12.82+2.89hc 7.28+1.37bc 5.84+0.94bc 3.60+0.84a 7.51£0.97¢f
W+ 11.37£1.06¢ 7.08+1.14¢ 5.03£0.50¢ 5.16+0.68a 7.31£0.63f

ARVNG FREFIR [ — LB AR A SOC 2% 5 W35 (P<0.05) .

4 AAXRTAALENLIERNBZTEER

Table 4 Differences of SOCD in different soil orders and different soil layers

LB (kg/m?)
+4 1 m + A PR B
0~25.0 cm 25.1~50.0 cm 50.1~75.0 cm 75.1~100.0 em

ALt 27.32 15.50 27.67 28.08 108.58
B+ 8.47+1.29b 7.69+1.02a 6.05+1.02a 2.67+0.73a 22.96+3.36a
wE+ 15.23+2.03a 6.51+1.80a - - 20.34+4.50a
AT - 5.00+0.41¢ 3.43+0.42b 2.96+0.42b 2.29+0.43a 12.53+1.34b
AN+ 4.20+0.95¢ 2.55+0.48b 2.08+0.34b 1.3020.30a 10.08+1.48bc
S 3.68+0.29¢ 2.34+0.31b 1.76+0.16b 1.79£0.22a 9.24+0.77hc
b+ 3.85+0.58¢ 2.45+0.49b 2.29+0.68b 1.26+0.48a 9.01+1.86bc
B - 5.32+0.36¢ 2.72+0.49h - - 6.90+0.60¢

ANFEINE FhEFR IR A — LR F L5257 SOCD (1255 1.3 (P<0.05)

23 AEXNTERESEREZENIEERES
TRAFIE

M5 ATLE H, ANF 40 0~100.0 em + )2
hERAS EAEREER, LB TN K/MRKH
AL ST > >3l >4 > A8+ >
Bl dswE L, Hh BE LA REES
THAB A (P<0.05) , 8 + Bk 4 LAy HoAtl
T2 5 B (P<0.05) , KiE 1 5 ER A T AER L
+ LIS 425 5 B 3 (P<0.05) . #E0~100.0 cm
UREEO BN, B SRR BE 3G, 1 TV 35 %

%, R 20 18 TNV fA7e 35 22 57 IR0~
25.0 em>25.1~50.0 em>50.1~75.0 cm>75. 1~
100. 0 cm, HH10~25. 0 em 5 HAth + )2 3 TN 774E
W& % H (P<0.05),25.1~50.0 em + )2 TN 5
75.1~100.0 em 22 EE 2257 (P<0.05)

8 RN = O 1 e =7 O e w1 1 e A
EREE(P<0.05), 0~25.0 cm HETHE -+
BTN B E T HABL 99(P<0.05) , ME L 55 A
Ry b FER A DAAM A - 20 2% 7 3 (P<0. 05)
S 06 A R R R 5 TV 2 5OR



662 OO g b 2= R 2022 4F 38 4% 53 M

WBE, 25.1~50.0 cm LEFE LB ERTRE EINVBESTHMEH(P<0.05), 75.1~100.0
B LS HAL 29 (P<0.05) , HAh E N ZH 2R om LZ2H& L0 TV 2R AR (P>0.05)
A2 (P>0.05), 50.1~75.0 cm + 2T HE 4+

%5 FALATARLENHERSELS

Table 5 Differences of TN in different soil orders and different soil layers

Ao (gkg)

12 - E
0~25.0 cm 25.1~50.0 cm 50.1~75.0 cm 75.1~100.0 ¢cm

ARt 11.76 5.70 10.97 4.61 8.26
wE+ 3.52+0.54a 1.30+0.53ab - - 2.38+0.42a
¥+ 1.56+0.21bc 1.39+0.17a 1.09+0.15a 0.55+0.14a 1.24+0.14b
B 1.58+0.12b 0.68+0.10b - - 1.19+0.11bc
Kl 1.37+0.13bc 0.92+0.12b 0.71£0.11b 0.55+0.12a 0.97+0.11cd
AR+ 1.13£0.14bcd 0.71+0.07b 0.56+0.09b 0.43+0.09a 0.71+0.06¢de
it 1.01+0.18cd 0.68+0.13b 0.55+0.16b 0.31+0.09a 0.68+0.11cde
W+ 1.00£0.09d 0.66+0.07b 0.49+0.03b 0.51+0.03a 0.67+0.05¢

AN FREFR R [ — 12 AR B8 TV 22 57 5% (P<0.05) ,

MR 6 FTLLE AR 0 IR AR B, B SRR RN, 58 ND B R
FEERE 2R, T ND IRUCH AN > > K AW 200 158 ND fAAE B35 22 5, kb 0~
B> AN ESHEIE A >kiE fsE it >Hmi . H 25.0 em>25.1~50.0 em>50.1~75.0 em>75. 1~
v K 8 ND B E T TRRIEE LM HA 100. 0 em, HiH10~25.0 em F125.1~50.0 em + )2+
+4(P<0.05) Bt +3 ND BERTS5REEM 3 ND B S T HA )2 (P<0.05),50. 1~75.0 cm
+DAMYHAL 49 (P<0.05) 48E - kB LML £)E2575.1~100.0 em + )2 3 ND 25 KB ¥
HrZ S AR (P>0.05), 7E0~100.0 em & (P<0.05),

%6 TRINTARLENIEEEELSR

Table 6 Differences of ND in different soil orders and different soil layers

FEE (kg/m?)

4 1 m R
0~25.0 cm 25.1~50.0 cm 50.1~75.0 cm 75.1~100.0 ¢cm

FHLt 1.83 1.58 1.47 0.86 6.21
¥+ 0.64+0.09b 0.57+0.06a 0.45+0.06a 0.22+0.06a 1.72+0.23a
wE L 0.96+0.11a 0.42+0.16a - - 1.36+0.29ab
AR+ 0.37+0.05¢d 0.25+0.02b 0.20+0.04b 0.15+0.03a 0.96+0.09bc
Eii3/7a 0.38+0.03cd 0.27+0.03b 0.21x0.02b 0.17£0.03a 0.94+0.08bc
WiE+ 0.33+0.03d 0.22+0.02b 0.17£0.01b 0.19+0.01a 0.85+0.05¢
it 0.32+0.05¢d 0.23+0.03b 0.18+0.05b 0.11£0.03a 0.76+0.14cd
B 0.45+0.03¢ 0.22+0.03b - - 0.56+0.03d

ARG FERRIR R — 1B RF 58288 ND (1255 835 (P<0.05)

AR+ 2R E F— )2 A EWE G- MY+ 49 3% ND, 50.1~75.0 cm )2 348
ND 2583 (P<0.05), 0~25.0 cm TE2TEE - 3 ND B35 T HA 49 (P<0.05) , HiAth 4
FEE 4 0 2 T R 40+ 58 ND (P<0.05) ik [ 13 ND 22 5% A W3 (P>0.05),75.1~100.0 cm
WAEME Rt I ND M E R R F (P<0.05), FEPHEHNE I ND ZRAEE(P>0.05),
25.1~50.0 cm HJEHIEE + W EHm TERIYE LU 5% X380~ 100. 0 em + )27, 8 4~ Ay L+ 4
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FJZ(0~25.0 em) By SOCD ND fci5 , BBt %5 + 4%
TREE Y BG I 2 Hr Ak, o ,0~25.0 em AHLA-
WHE L AYE 1) SOC SOCD (TN F ND AHX}F 3
i+ AR Z IR, X REE R TALEEA
AU RS WRE T, A AL A S R
34968 + FLA A MLRR & 55 s, Eh SE A AN 2540 R4
V14 B €65 L J50 3% J2 R 8 0 S e 2, T A LA AR
R,
2.4 ANELHTIEHRRLFFE

WALE & 91 m HART R 58 C/N /i T10~
20,4/ F 25, UL 5 X+ HE o A LT 5 5 etk
Mo, 2 C/N WKEVIMRK A HLE >
B >SS 4 S 4 >3 R > S S > A
St HoHE - o/N BEE THRYE L
HNPHAB 40 (P<0.05) . 0~25.0 cm T 21 IBH
+0y /N FE, RO AL ME L BE 1

®7 FRALARTAELEMTIERRILER

HEC/N B35 T BRI E £ DU Hofth - 49 (P<
0.05), ¥+ +1E ¢/N H5ikiF L 2B #F2EF (P<
0.05), 25.1~50.0 cm )2 WH L+ C/N BFH
THAB A (P<0.05) , HUCH I E 4, B 355 Tl
%4 (P<0.05), 50.1~75.0 cm F175. 1~100.0 cm
+ R Y I /N ZRABE(P>0.05)

0~100.0 em RE L, &+ C/N K%+
B R B R R AR A —, & 2
C/NAEREERER, ALK C/N 1ET5. 1~
100. 0 em + 2 fe i, i5 5 30.16,25.1~50.0 cm
T E R EAL, AR 9. 81 ¥ 1) C/N A L )ZE
ZRARK I /Y C/N 7E75. 1~ 100. 0cm + )2 %
1#,50. 1~75.0 em 1 J2HIK,25.1~50.0 em + 25
% 2R A9 C/N 0~25.0 em %15 ,25.1~50.0 em
B W £ £ 1Y C/N R 38 1 Bl AR
75.1~100.0 ecm(FE 7).

Table 7 Differences of C/N in different soil orders and different soil layers

C/N

+-4 - H

0~25.0 cm 25.1~50.0 cm 50.1~75.0 cm 75.1~100.0 cm

ALt 14.96 9.81 18.87 30.16 17.49
wWE - 15.81+1.17a 17.69+5.42a - - 15.93+1.55a
¥)E+ 13.78+0.85ab 13.24£0.46b 12.63+0.74a 12.97£2.21a 13.02£0.38ab
AfEIE + 12.46£0.39bc 11.71£0.49bc 13.09£0.73a 13.63£1.97a 12.41£0.43bc
it 12.32+0.54bc 10.53+0.64hc 11.85+1.27a 11.25+1.84a 11.63+0.38bcd
Bt 11.98+0.41be 11.67£0.85bc - - 12.00+0.39bed
WA+ 11.39£0.42¢ 10.68+0.64cd 10.52+0.72a 9.88+0.82a 10.88+0.49d
AR+t 10.73+1.07be 9.98+1.11bc 11.00+0.89a 8.86+1.49a 10.44+0.91d

ARG FHREFL R R — 2R F L HER R C/N 251 (P<0.05)

3 17 8

ZWHZ RIS WRR 2 o E R R G
FRARIE 12 W72 F2 AR P AS ) R A 39 o ke A
A, B IR AT AL A LR LR FIRR
FEM SOC . SOCD . TN FI ND ¥ T HAh iz ki |2
FA AL 58 TRt R B 58 T2 W ke 1 1) 1 48
SOC .SOCD TN 1 ND 35 F Hfth +- 38, HHLE
FEETWRZTHANIYRREZER, BRAES
ALK AT R TCA B R )2 A MR &
KT 120 g/kg, IR R Z B T2 W )2 i i Ji 7
JRRZE AR SR KT 6 o/ke”' . HHERZM

BHRRIZEE GG WIS W2 A VLR & &5 TR IRER
JZ, PRk BOH 2 R R R T 11 5 BRI AR R A8
GRES I RHR R ZE W B A LT Y B Y
LIS WrRetE b B A P 5 e ok i) +
FHLR &R T 120 o/kg, ARk 520, A HL
e EER KT 600 o/ ke, A7 2498 5 Bt 5 P 1)
THANBR S EED KT 6 o/kg™ . HILEAH
RIZ HHRZ WK R ZHA VL5 TRt 3
JE B R 1) 2 LR B e

FHXT UL, A HL - FJE % SoC . SOCD | TN
MND e, HORwa ., AL+ HAH Lk
AL A LR E A P B R 2 W2 A
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2022 4F & 38 % 3 M

W 48+ BT IR R Z RN S A R AT
BLEFE B 1 (03X L6122 Wt 2 RS W Rt A Bl 7
SR, A AL & 2 M IEA R R H X 2
RO SO R e Rre  a = R = e w20 w1 ) E i
FERTR D DL R ) A R AR T g
FHLBRIFL R WRis LA il A B RS
B E A XA, 85% BRI A F 5UFT 709% 1) #5781
FE AT R B R B A 22 IR (B sl B IR R )2
ZIZWZ A PR & /N T 6 o/ke, AHLIT S 3L
e A+ BA R M2 o 7, BA KPR
JEFEIRRZ AR N AR S IE S b B E R 505
A s AT B3 7E B AR BB AL R £
R E—RFh 3  f e R s, A AL BT
AR IR, Bl R R AR, A
NFAF I /N B2 A | A LR R SR AUR T
AOLE B LA E L AT AT T
FRAEER 7 T3, i) 2 AR v 0 2 3
A X 2L B A 3R AT A B A R
o AR R A PR R BRI, B iz AT
ARLIZAEETZ, 2R TE 50 em 247, T
SRR FE /N, B WU R BN, C/N 2 5 LAk
A Sy LA, HR/INAT s A ML A9 43 i AR
L, C/N RAFT AP R, C/N /N A F
TAH VLR E > Mg &M 1 m
AR R C/N A TF10~20, /0T 25, UL
AFFEIX A B v A HIL BT 3 oy B AR A Ml AR R
i, AL WBE LRE R O/N Bm, AR TA
Bl R B

PLZ W2 RS Wikt b F 00 e a4+
oy 2500 IR B KR 1 1A AL U RN - 458 P
(P ERAL 2 P R A L ) A R R A5 R 24 &)
gy ilat R AT DLT R R A R B4y
AR | IR RAE LA K 38 g MR Ty Re e A , 2
AT LA A 38 1 5 3L DR R0 A0 T i AR i, A1 T -
e 2mT Dhud 2R 22 A e LA, 1A R
U S R | R R AR R A LR R G
1] - SJE TR [X 43 (AR 20 i) 2 (o P 8 ) - 38 )
Fe M 5T A4 L AN A BRI KT 49 40 S5 R )
ST I] LAFGE - HE I M SRR 12 2 1 25 5
A DASRIA - JE vk 22 5 F 4R 5 R R FH Ak
b=

4 45

A R[22 2 RS W e v 1) + A AL
e RFHEZE S B, BAAILRE R Z R
RFEEH SOC SOCD TN F1 ND i 275 T HoAh 2 W
T2 (P<0.05) , HA AL J5Revh: 34 1 i
FVER) SOC .SOCD TN il ND .32 5 T HAb i Wi b
PER) T3 (P<0.05) o 1 m TIEFHIT AR L2910
A LA A B I LI0~25.0 em TR
1, EAREAHE, W A BT T
MUt R 5% 4 R M AT BERAE  i2 W72
SRR Y 22 5 7T DL I8 1A HLa | A Rk
Z5 AR TS A AR A
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