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114°10"40"E)Fl B K AR IS M BRI R H A, W E
TORBEHN . 1% XA R A R M R AR A
SRR N 14.2 °C L FE /KN 616 mm, [FK
PAEREE T, LHE L8240 do 3R
g ot

2 MR I8 1) B 46 T 20 42 50 AR . 4
= B IR E AR N N (Triticum aestivum) F1E
K(Zea mays)§efE. BH6 A, W3RN 5, KN
FEATFTHEIC L, SR 5 48 Fh oK, 10 H USSR oK, 48
Jei » BEHAT T IEEAE AR L, FRIE RN . AR LA
it B2 A Bk =, B AF it R 5 24 9 150 kg/hm’ 4
33 kg/hm? fif F1 124 kg/hm?* 81, 45 4R HH 76 A &
/N it FH 5 7 A SR
1.2 HmRESME

T S 22 b e P R A E U7, R R
BRI ER AL ) %5 B AT Google Earth 3 5415, i 8K
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ANRETT Y, R 8 4390 R 4R 0~20 em #1120~
40 cm PR BE 1) IERE S, BN TR B R AR 3 A LA
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B E . KRN LI S TE L BRAR R 4T
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pH A 3R E, 55 40— 865 H AR KT I » B B ChL
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Table 1 Soil physical and chemical indexes at different sampling sites

KAEEHE T 3VRE (em) 72 (g/em’) pH W kL B (%) Frki 2 5 (%) Fki &2 (%)
0~20 (1.56+0.02)" (8.55+0.04) (90.17+7.80) (9.8149.79)* (0.020.02)°

FARIAT 12 M
20~40 (1.58+0.01)"® (8.74+0.03)" (100.00+0.00)™ (0.00+0.00)* (0.00+0.00)*
PHET 13 2l 0~20 (1.32+0.07)* (8.17£0.04)™ (73.94+0.95)" (25.71+4.70)™ (0.35+0.18)°
AR 20~40 (1.48+0.04)" (7.96+0.10)* (88.31+2.60)™ (11.6842.92)" (0.01£0.02)"
BT 24 2 11 0~20 (1.51£0.01)" (8.19+0.03)" (68.40+1.61)™ (31.37+0.91)" (0.23+0.18)"
(S 20~40 (1.48+0.01)" (8.05+0.10)* (92.89+1.07)"™ (7.11£1.23) (0.00+0.00)*
PHET 33 2l 0~20 (1.53+0.02)"® (7.79+0.04)* (40.50+2.60)* (56.02+1.53) (0.71:£0.00)"
AR H 20~40 (1.43£0.02)" (8.01£0.02)" (44.82+12.80)" (54.10+4.00)™ (1.09+0.23)"

T TR EAH NP AR AEE) . BliA BN T REAR FIZOR A — BB T AN FIVRFE 3 22 57 835 (n=3, p<<0.05), Hdfi 41 LAy
KRG FHAF R E IR LA FIBHE SRR T 9 e 22 57 235 (n=3, p<<0.05),
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BN T R AR I8 M (=3, p<0.05), BE & HHE 4
BRIG I, 0~20 em ¥4 5 L3875  BARAR A K, H
F&20~40 om VR B IR IR BTN . 5 KA
R B GG H T, AN RIBEE AR R B AR 3% pH
AR 25N T R AR M (n=3, p<0.05). 54 HIAH
SN CS T30 W= )y S B <Ly A==/ 1= DO A NPR 1
s B B AR B R, RARIIE M BROARH, AR T
TR, AR B RS RN, BHE 33 a
J&i » 0~20 cm ¥ B 3R KL & 5 A 90.17%48 /)N 2|
40.50%, 20~40 cm {7 & IR R & & M 100.00%
I/ NE) 44.82%, Ky b B R & K

54 HAH b, K AR VAT I8 3 0~20 em F1 20~
40 cm VAR 3 HURR L 4 RURT & ES B AR T

/N 2)e BT HHME T 24 a A 1 H 3 4 5
B, HE KA 0~20 cm IR JF B3 WK 2R
AR AR KT 20~40 cm IR .

B 5 HEEAEBR 140, & H 0~20 cm 7 & 3%
A BB A R ATl o AR K, BHE 733 a
PR HLIEAEPR . EEM eSS ERERT R
SRVAT I8 e (n=3, p<0.05). FH & B 1F 4R 14,
20~40 em R FE IR R A IR TG K, A HLERK AN
AW A EAER O, BHE T 33 a A H 3%
A HUBK A E AN A0 8 025 KT RARTWNE M (n=
3,p<<0.05).
22 TIEWR R BCEITER

B 5 A1 4 PR AE 0, A H 0~20 em R 135

#2 BEREFHIIRPENR. ETNEHSE

Table 2 The contents of organic carbon, total nitrogen and total phosphorus in the soils at different sampling sites

KA IR (cm) A HURR 5T & L (mg/g) AR E i (mg/g) AR L (mg/g)
0~20 (1.32:0.04)" (0.1120.01) (0.49+0.04)
KA i
20~40 (0.64+0.05)" (0.05:0.00)"* (0.24+0.01)*
0~20 (7.47£1.31)" (0.39£0.01)" (0.62+0.01)"
BHET 13 afffe [
20~40 (1.74+0.25)" (0.16+0.01)" (0.37£0.03)"
0~20 (9.86+1.62)" (0.44+0.03)™ (0.59+0.04)"
HHET 24 alIRH
20~40 (1.43+0.14)™ (0.18+0.01)" (0.57+0.00)
0~20 (15.26:0.20) (1.03£0.02) (0.88£0.01)
BHET 33 affAc M
20~40 (5.90+0.49)" (0.41£0.02) (0.53£0.00)"

T TR EA NP AR HEE) . Bl BN T REA RIS A BB T A [RVRFE 3 22 57 8.5 (n=3, p<<0.05), Hdfi #1 LAy
R FHAF R F) — IR LA R B ER IR R 0 e 22 57 B35 (n=3, p<<0.05),

®3 BRI TIRIRALL R EE AR L

Table 3 The ratios of carbon and nitrogen, carbon and phosphorus, nitrogen and phosphorus in the soils in different sampling sites

KAEH TR (cm) T IEmAE IR T AL
0~20 (11.71£0.19y (2.68+0.17)* (0.23+0.01)"
AR I8 M

20~40 (12.40+0.84)™ (2.614£0.23)* (0.21+0.01)"
" 0~20 (19.20+3.46)" (12.03+2.02)® (0.63£0.01)®

BHET 13 alyRH
20~40 (10.59+0.66)"® (4.64£0.29)® (0.4420.00)*
0~20 (22.31£2.29)¢ (16.78+2.17)"™ (0.75+0.02)

HHET 24 altife
20~40 (8.07+0.52)" (2.51£0.25)" (0.31+0.01)™
0~20 (14.76+0.22)"" (17.32+0.30)° (1.170.04)"

HHE T 33 affid
20~40 (14.54+1.61)° (11.210.58)° (0.78+0.05)"™

T R PR N CPI AR AE RS ). A bR/ T BEA R R R BHEAR R R A IR s 22 53 25 (n=3, p<<0.05), £idli A7 b Ay
KRG TR — R A FIBHE RT3 2 57 93 (n=3, p<<0.05),
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WA b S BAIE R AR AL (K 3). b, BHE T 24 a1
A 3R A LA O, M 2231, AR KT HE
YET 33 a (PR FH AR AR VAT 18 M 1) H 39 i L LE (=
3,p<<0.05). & HHEFRIG N, & H20~40 cm
RIE TR AL 2 S A, o BHE T
24 a A H IR A LL IR /)N, N 8.07

Bt 5 AF 1 A BR3¢ T 0~20 em 4 % 3%
Bl LB 1 K o B BHEAE IR AR FH 0~20 em
FE T R i L 2 2 KT R ARIE MERIRHE 7 13 a
(114 B (n=3, p<<0.05). BEFE HFEFBRIE In, 4 H
20~40 cm VR FE T BERRRE LU ARG K (HAERHE 1
24 a A1 A FHRAE HUBS A /N, BEPE T 33 a R
St LE 2 2 I K (n=3, p<<0.05).

B8 5 AF A A PRI I, A< T 0~20 em I % 3%
G IR O o AN DRV A PR A A FE 3 sk
bt 2 8] 2 5 B 3 (n=12, p<0.05). [t %5 B4 R
B0, AR FH 20~40 cm ¥4 358 500k LL i sh 3 oK,
N [E) B 46 R A A - 9 U L 2 TR 2 e B 3
(n=12,p<<0.05).

% # 7 7 A a R B, FHE AR BR A g R
FEXT T ALK EF MBS Er W EE, B

P Z A AFAE A HAE (R 4) . BHE PR AS £- 3
B Tl LU R 22U L R o 45 3%, 33 VR B X R A L
BTl LU AN U L AR S (6%
23 IEBUIERSZERNXRER

TIEHE PR SRS ' s g
pH. Bk & & Ry b & s AR 2 A S (=
24,p<<0.05)(F 5). THEmRBELL S T pH K
FrFr A RL 25 A O (=24, p<0.05). T
R L ) 5 % pH B R S B VR RS B
WL & B 2 A 9% (n=24, p<0.05)(38 5)-
31w

FEAHEFE T, B8 HEAE A BRIG I, & B AS [F]R
FE HIRA RS EAE R, X 5 H e g R
FEAL . R R FEALE DL L T - A& AT AED)
(A T8 ik N 38 f5, BB N T 3 HLAR
=, BAE VLR EN B — e fEE BN T+
B LB S B BEE PHEFR IR0, LI ok
FVRERL S B 50, B 5 2 W 40 R0RE LG RE RORE - 35
SR T A LR A [ s, - R R A e AR 2 gk b
A WL BRI A R SR TR 7KK A P VE I A 2 1

F4 MEFRMBDITREN DRANR, 2 RMEHSEREELLFIZMNNE RS ESTER

Table 4 Results of two-way analysis of variance indicating the effect of cultivation years, soil depth, and their interactions on

contents of organic carbon, total nitrogen, total phosphorus and their ratios

ESRiIR s LR R BRALL Wi L
HHEE IR 77.0° 578 94.1° 2.9 426 3747
TR 179.7 692" 226.2° 23.9° 82.1° 242.6
R PR < ek FE 18.6 111.8° 22.9° 9.7 14.7 35.6"
W RIRTEp<0.001 K R FM K. n=3.
=5 TIEBUIBRRZERIEX R
Table 5 The correlation coefficients between soil physical and chemical indexes
pH T HERE Fk = RS = Y Ry
AR & -0.560" -0.880 0.495' 0.771" -0.771"
ERGE -0.653" -0.800 0.574" 0.816" -0.816"
EX R -0.657" -0.189 0.482" 0.695" -0.695"
BRALL -0.121 -0.193 0.077 0.387 -0.387
TR -0.530" -0.192 0.379 0.756" -0.756"
R -0.714" -0.207 0.517" 0.884" -0.884"

VR B TRAE p<0.05 Fll p<0.01 /K 35 H 56 . n=24.
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4y L R AN RO S A A MR, FEA
W, 20~40 om PR BE T334 LAk 2 B 38 K] fig
FLFE DL P 5 TH R R 59 R 2 R A A 2
IR E B NIRZ L3, S ECE PR SR,
R Z LIRS BN, AR RS, BAE
—ERE EAER T AR RN, R, R
T, Bl B EAEBR 390, Ak FH 3R 2 3 LAk
TR K TIRETIE, R HRE LA
W B AR R TR R . BE A R AR R 1
I, A% 33 A SR A B B A R, R R
PR 26 B AL 22 R R HLAERE B3N o« 2 B AT
I N ST - IRAE 7, 3 3R MU S =
HAEZEH, B2MEER BT ENYA,E
R VAR S AR IN K, 4 J5 RN 53X 5 Tl (R R 7«
I AR S AL T R R R
FEUE IR B AR by, R IR F5 s 1S FR KT
MR, R A L K (B AR T 25)
R T IEP G RRUER KT REE, H
LB R A R FEARBE L, L3RR & LN
8.1~22.3, LI H NI R AH 2N T 7 fift
U MO T 5 SR B AR A RO 33 B A
FLssm AN 3, SR v RE 2 L R S 2 A AR
LF o [FAE . ELBE A R A BRI AR A0 B A A )
R, IR B - R R LL e B 2 . [
EHHEEIRIE N, 4% I 0~20 cm 3% % 3 A L
SRR, AT RE R DR R SR TS A 1 AL
i B AR/, 7R FF BAIIA - 3 HUAR & s 1
K, HEANFRERL AR LI AR S B K, R
Ml & B3GR 5K, B DAL 38 B 80 LU 3 Ok s Bl & A
VEAEBR 4K S48 i, A% 38 HLAR & Rk 2R3 K,
E 2 438 A G i 1 1, A SR A LR
/No AR HH 20~40 em ¥R T IERCE L 2 R AR
1, T RE 2 R R BT, RERL N JG — 5 3 bk
B LR E HA VUK BEEPERE, B PHE
CEPRIG N, IR 2 3 A B S R T R 1Y
Ko B HAEE PRGN, A -+ 2 3w LA
ZUE L ARG K, R AT RE R R ML AR A
HIRGESE K, M H AR S B EY . EAT
il w2134 b virs i N | S G 7 G
TEAB T, B SR RGN, & A [F) R
J5 45 pH AR /N, 32 5 R AT B Ak IR R ) S

AR SRR VE G 3R 5 4h, AT A BHE S, +
SRR V3 5, b S ALER ) CO, & B K,
13RI LI 9™ B BEAEEBRIE I, LR
LY g A R NI L YA R A N Y
PEAE KL AR (1) - SRR A 9 2 /NRORE s 73 4k A
AR AR (IR AR AR Pk A 0 040 7 g 1] U e e 4 38
R AR E L HORARAR N 435 pH M ek
JE 55 SRR L R R T I EL L SRV LA R 25
FA 9% 5 2R WA A 398 5T 3t A pHL 2038, AT 20 38
TR R BERAES AT B L. WEURY,
ok 5 A MUK & B R AR R, R AT
BB A L 5 pH R SR AN A O, 1X T RE
5 R R L BE A SR PR AL X AR e o, A
PRI R B R 3R 2 18] BAT 58 1 &R Ho A
AR S ) L [R5

4 75 B

TE B IA] T VTR R 28 0 M T AR Ik B A B, 5
A FH AR EE, R ARI I8 P 0~20 cm A1 20~40 cm ¥4
FER) LA PR & RS B m . s
HEESE PRI 0, 0~20 cm A1 20~40 cm £ & 1 1%
A HLBK 4 BF A0 B ARG O, RO BHE S 1
kg R R, i I E R =

VR BR X L ek A LL s A B35, BFE 4
I R~ 32 % 5 St S8 A A R Rl B R
g Bl L AN Ul L R B S B A BIR ) 388 o i i
T N,

54 HAH B, R SR8 M - 338k R AT R
AR SN, WO AR K . B AR AR IR
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Contents of Carbon, Nitrogen and Phosphorus in Soils in River Flat of Lower
of the Yellow River and Farmland Cultivated from River Flat

LI Yingchen"*’, YANG Fengjiao', LI Yiying', WANG Haonan', ZHU Honglei"**, YU Fei"*’, HOU Cuicui"*’
(1. Collage of Life Sciences, Henan Normal University, Xinxiang 453007, Henan, P.R.China; 2. Research Center for Ecological
Management and Protection of the Yellow River Basin, Xinxiang 453007, Henan, P.R.China; 3. Puyang Field Scientific
Observation and Research Station for Yellow River Wetland Ecosystem, Henan Province, Puyang 457000, Henan, P.R.China)

Abstract: The study was conducted during June 13 to 14 in June, 2018. The investigated fields were nature
river flat and farmlands with different cultivation years (13 years, 24 years and 33 years), located in
Langchenggang Town near Zhengzhou City, in the lower of the Yellow River. Soil samples at the depth of 0-
20 cm and 20-40 cm were collected to analyze the contents of soil organic carbon, total nitrogen, total
phosphorus and their stoichiometry under different cultivation years. The results showed that the contents of
organic carbon, total nitrogen and total phosphorus in soils of 0-20 cm and 20-40 cm in nature flat were the
lowest. The contents of organic carbon, total nitrogen, total phosphorus increased as cultivation years
increased at 0- 20 cm depth. The contents of organic carbon, total nitrogen and total phosphorus were
significantly lower than those at 0-20 cm depth at all the sampling sites. As cultivation years increased, the
ratios of carbon and nitrogen in soils at 0-20 cm depth in farmland changed in a single peak type, while
changing in a single valley type at 20-40 cm depth. The effect of cultivation years on ratios of carbon and
nitrogen was not significant. Ratios of carbon and phosphorus and ratios of nitrogen and phosphorus gradually
increased with cultivation years increasing. Cultivation years and soil layers all significantly affected ratios of
carbon and phosphorus and ratios of nitrogen and phosphorus, and existed interactive effect. The slit and clay
proportions in nature flat were lowest and the sand proportion was the highest. As cultivation years increased,
the slit and clay proportions increased, corresponding the sand proportion decreasing. There were significant
correlation among pH, slit and clay proportions and contents of carbon, nitrogen and phosphorus in soils,

ratios of carbon and phosphorus, ratios of nitrogen and phosphorus.

Keywords: river flat; cultivation; farmland; soil; organic carbon; nitrogen; phosphorus; lower of the Yellow

River



