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Frpies S RS B AR, KRR HUIE S IR RC 7L /N2 5 4 (= B, 3%
GRS B L3 TR oy AR A B ST AN B W ARG . BT, AR AN AR KSR EFMA T, B 7K
AREYDIEA BN PR R AN 4 UG EE R N 22 7 A 3R TR o 4R AR B MR,  DAHITDYBA Kb [X /N 22 Fif
T B H K A A HUEIR BER T o AW FEABON AL E A R DK AR A DL T AR 2R
HEIISE Y, T AR KA R YRR B SRR RS it 7E R — i S BRI

1 MESIHE

1.1 IR SRRl

RIGHA TYT T8 TR T B S A (3125'N,  12026'E), Wil A, J& T iy i 2=
PRI AR, FPIIREZ 157 °C, FFEKEZ 1100 mm, 4 H RS %7E 2000 h BLE, G056
WITE 230 d UL b 1308 T ORIWIHL X SRR ¢ KRG 1, LA HLR 30.6 g kg, A 176 g kg
1% 6.43 mg kg™, A4 84.8 mg kg™, pH N 6.3

PN RN “3772 167, AINFEAE 11 A N T 43K, 4780 40 cm, %M€ 262.5 ~ 300 kg hm ™ #Fi,
AE 5 HIRKGR. AR NIRER (5 N 46%). FHEEREAL (7 P,Os 12%). & LE! (F K0 60%).
BEHREHLUIER K AR R (Elodea nuttallii) #F1/Kfg (Oryza sativa) F5FT, 1%6FHE 4:1 V8%)
J5 R A AR M T R e AR 3 AR AL AT 7 R s M FE R S B K B A TR 5 B, i3]
) 22 Z= 35 7 R =R - RN B 1o
1.2 It

WRIFEAHHE (LLFREE “M”) BRIRERA (UTFRE “U”) e, 53t 6 M, 72k
0%-. 20%-. 40%. 60%. 80%#1 100%, 43Jlic &y MOU100. M20U80. M40U60. M60U40. M80U20.
M100UO. /IEA4: KRR RN 225 kg hm?, FEAMCEE 3 B, BEHLXAHES], /NXHAk
21 m? (7 mX3 m), F/NXUUHRGIF, FEHRBA. o b AEAEE N IRE S 3 WKt , 500%fE3E
JIE, 25%E45 T BT, 25%FEREAE: Ab2- B4 P,0s 45 kg hm? — R PERN : L2280 4% K0 75 kg hm™
DIENE SREAE L] 1:1 N o A HUIESVERAE — ki ], HAT UL AR 2 XA 1t FH Ak 2 A A o

1 EANEERETESZTEHRIEANE
Table 1 Nutrient input during the wheat growing season relative to organic manure substitution rate

% N/ (kg hm?) 1 P,05 / (kg hm?) A1 K50 / (kg hm™®)
Qb3 Treatment e HHLAE e HHLAE 1R HHLAE

Mineral Organic Mineral Organic Mineral Organic

fertilizer fertilizer fertilizer fertilizer fertilizer fertilizer
MOU100 225 0 45 0 75 0
M20U80 180 45 0 9 0 30
M40U60 135 90 0 18 0 60
M60U40 90 135 0 28 0 90
M80U20 45 180 0 37 0 120
M100U0 0 225 0 46 0 150

E: M: HHE, U: REE, WP 7 RRHNER R S5 SRR T . T H Note: M stands for organic N, U for
Urea N, and the digits in treatments for percentage of organic N and urea N applied, respectively. The same below
1.3 MEEFRSHZE

AN AR AN X R 2 m?, I SEE I, BN R . AN X BEHLIAA 0.11 m® ARk
A, WA S ANEE, JFBCERIERR 10 S TI05E P B 7, AHEA RO BRI TR
o B SO AR AR RL 22, 105°C FR T 20 min JE4REETE TS CHERIEE R, 70
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WERFRAREFT TP & . AR A L ML (FZ102, iR, RED #Mi)E, i 60 Hif
FH T 5 R PR AIRE AT 5 BEAIAT & B RbRIR A i r M 4 H,80,-H,0, W, RFIHLIR & B0k
WERREGE, KHEBIUEENEHEE, HEGETHEN e S &, FE00iH EREmEk
MAEFFE BRI R E.

2012 ARG TF AT AN 2016 HEiR50 45 A5 SR 4E 0~20 om VR L3, F L4k “S” TR RELHE,
F/ANX LB AN SAE LANREME . ARSI = BT S, BEsr il 20 BT 100 H i, #%5 K
A 7 = i AL R BRI HUBER R AR IR AL T A BRI HoSO,-TR A AL
fiR— LI A% A R 0.5 mol L™ NaHCOs i #—4H 86 L taid; A4l 1.0 mol L™ NH,OAC
RAR—KIE R TS, RIEM A E KR 125 BiE)E, M pH it (PB-10, FEZFIHr, #EED e
3% pH.

1.4 BESH

il Excel 2016 #EATH(HEALHE, Origin 9.2 #AFHHATIER. R SAS 9.2M°V 1™ SU Lk ik A
(Generalized linear modeD) AT LR Z T Z 5047 WRYE T HIA X miE B/ N R SR b 77
I3RS AR AR «

AR (kghm?) = &8 (gkgh) XFH5E (kghm?) /1000
e (kghm?) = BESE (gkg™) XFH5E (kghm?) /1000
W EE (kg hm?) = BIEE (gkg™) XFH5E (kghm?) /1000

2 45 B

2.1 EYEENEREREIN/NEIFRFT SR

B 1EM, SRiEiemtt, BILRBIRERE 20%F1 40%, /N 4a BRI EHE (P<0.05);
60% A HLA G AR T 5 5t )R A B Y AHAERERTET 80%N, RB=HMLT H iR R
bR (P<0.05). RIGH 14E, SHBIEMLL, /NEFFRr= mhE A HLE AR PG Iz i,
BERFZBLMEFHRLKR (P <0.05), RIGH 2~4 4, /NEFh= 2 E A VLA SRR 38 i £ /a0
JEbEa, RRETCIRILER (P<0.05), HALHEZSZEHE N (K 2).

24

i Cumulative yield /(t-hm™)

R

0 20 40 60 80 100
AHLAENE
Compost substitiution rate on the basis of N / %
VE: RRVNG FRER R AR B W) 2 57 B 3% (P<0.05). A Note: Different lowercases indicate significant difference between
treatments ( P<0.05). The same below
Bl 1 AHUEFIR = A FRCE L T /N 40 B &

Fig. 1 Cumulative wheat yield of the four-year experiment relative to compost substitution rate

http://pedologica.issas.ac.cn



R I
Acta Pedologica Sinica

8
G [2012/2013 2013/2014 2014/2015 20152016

g !

=

< 6ot : : s

= 2

) F y=-0.07x"+ 0.39x+2.51
> & Ri=

= a}3 i i | k=076

.§ \

G ] A

18 | »=-0.01x+426 | y=-027x"+1.69x+336 | y=-0.15+0.79x+4.33 |

27| R=064 R'=0.98 R*=0.95

;“M; 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1

0 20 40 60 80 100 O 20 40 60 80 100 O 20 40 60 80 100 O 20 40 60 80 100
A HLEE A ZE Compost substitution rate on the basis of N / %
2 B A MUREFN R AN R BT it L A7) 5 /N SEAF R = S R &R

Fig. 2 Relationships between wheat grain yield of the experiment and compost substitution rate relative to year

2.2 EYEBNEBREINEFF S IRILEIF 0T

B IRAT R R BE B A A AL EE AR IR T R AN EBRERTET 40%0, FFRIA
WRE N FE T 15.1%~17.9% (P<0.05); AHLA G ZE KT T 60%H0T, REFF IR N T 17.1%~27.9%
(P<0.05, & 3A). S5HjtifbiEAELL, B AMEGERE TR EEFER S TR BEEIKRE, ¥Rk
FESER T 17.2%~38.5% (P<0.05), FFRIEIIR SR T 7.3%~16.8% (P<0.05, /& 3B filE 3C). AHl
RE 5 A0 RE T il b B R RS AT VR FE S B AL RE AL AR Y, (H A ALIE T RS AT B IR B B2 = T
AL AEALHE (P<0.05, & 3B A 3C).

B RAT RN B B A A LA AR IR N R R AN EBIRERTET 60%N, ¥R
W SCE: T B T 20.2%~35.8% (P<0.05), FEFFIRAEFEIC T 16.7%~43.8% (P<0.05, E 4A). /NEHT
Rt BRI B AR A HLE SRR G N 2G5 s SR GIEAE b, A YRR
ERE R, FEATIRE RS AR TE R E R (K] 4B fIE 40).

25 6 8o

A [—Imo B C
[_Im20

P a L /AM40 — 3 b. @
s o4 = ®ab

=0 20 F M60 ‘s =04k b

X M80 X )

&0 I M 100 20 &0

~ ~ 4 ~

g = =

2 15F & 23k

£ g g

¥ E ¥

2 g 2

= | = SaL

g 10 S g2

r A 2 o .
"-2( 2‘ 3 b bbbb
¥ st Yt X Xt

® = W%bc ¢ e = B

1 0 1 0 -
¥ Grain - F5FF Straw ¥FHL Grain LFF Straw ¥F#7 Grain L F Straw

/NA: 3% Wheat organs

VE: RRVNG FRERIRA AL AN R AL B R 22 7 B35 (P<0.05). R[A Note: Different lowercases indicate significant
difference between treatments ( P<0.05) of the same organ. The same below
Kl 3 AR F B AR TN RIS FT ZBE AR (2014—2016)
Fig. 3 NPK concentration in wheat grain and straw relative to compost substitution rate (2014-2016)
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K 4 A HLEA R AR TN RPRANRE AT R B H IR (2014—2016)
Fig. 4 NPK uptake by wheat grain and straw relative to compost substitution rate (2014-2016)

2.3 EEANABREINNETIRF IR

S 4 a AFRILGIEDIEANEASRT, RERES
LB G nsgm (R 2). 55— IEREAL, BHUIEBERERTET 60%H, £Z
LIRS EIES T 20.3%~46.3% (P<0.05), A& ®iem 1 1.9 f5~4.2 fF (P<0.05); % HHLA
BT RE A AL AR AL FE B S T 0.5 £5~3.8 £ (P<0.05). AHLAEBMRE KT ET 40%

B, 3% pH AR AL AE AL FEHRE = T 0.4~0.8 AN H AL
R2EHNETEABRETLIESR,. BN, FYHSE=FMLIE pH (2016, 0~20 cm)

Table 2 Contents of soil total nitrogen, available P, readily available K and pH relative to compost substitution rate

(2016, 0~20 cm)

f= AL
B EN

A RS B 3% pH BBEE S

Ab THEER 5 2% Soil T AL Soil readily +1% pH
Treatment Soil TN /(g kg™) Available P /(mg kg ™) available K /(g g™) Soil pH
MOU100 1.90 #0.07¢ 10.4 +5.9¢ 86.8 +4.7d 5.81 +0.06¢
M20U80 2.09 =0.04bc 16.8 +4.2¢ 132.1 +9.0c 5.81 +0.01c
M40U60 2.19 +0.11hc 19.1 +3.0c 140.1 +2.0c 6.16 +0.07b
M60U40 2.29 +0.08b 29.9 +6.3hc 172.8 +19.6¢ 6.30 0.04b
M80U20 2.34 +0.11b 41.6 +9.8ab 273.8 +24.0b 6.53 +0.06a
M100U0 2.79 +0.14a 51.5 +10.2b 413.7 +3.3a 6.65 +0.05a

VE: FBIAR/NG FRERRA R 2 53 3% (P<0.05) Note: Different lowercases in the same column indicate significant difference between

treatments ( P<0.05)

3 9t i

A FH KA R 1A & TR KA — R il R AT S B AT RO A%, SR /K R R e A 8 Y o
15 CBONIZEARHET MERRZ — o B AR R EHEAL S5 22 AR, PR ZK IR HLE =
RO, 9K ARV EAR B IR B BB AR IR AN EOR 4 . A SCHES: 4 a B T4 KRB
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HKAEREIIRAT VAN 200001 4090, /a2 B BB il fe 2 U = 1 14.0% 701 13.5%
(P<0.05). AHLAEINE 60% F/h22 RAB EN-L Bt ALIE A AR = AU BRI PR
i, AN MR E AR (B 1. BAUEA R T /2 2 5 B AR 0 1) SR ATTZ
i (B 2). ENANSCTANUILE BRI R AR, HZ 5 FE DA HLAERT &
ECAI I AR R AT, T RATAE R E ], 3K A SRR HUIE RS0 £ SR AR I — 5. Ao &
SGUMEAR LR AR 4 a WS04 SR IT, RS UL B AR 30%, 4k 4 a /N~ i85 L AL AT
M2, AR BTy 50%, Wi LG, B RGESNIER IR+ 2 a indi Rk
Wi, NZErEEREE AR B AR INRI A SR S, (B SH A UIE B AURLE T5%HS, /)
HP R AT R R R G 25 a IR, 30% A HUALER T T 4 R e IRt
7 A7 A A B N TR G 22 S 3 I PR/l 70% 6 HLAE & ARALEE — FF AR~ IR AL, HELT
PARAETE, (F Bt A I 1] 0 S 7 i P2 A S 3 o BT, A I8 e XR8P i K A= ) LA
RG], WIH 1 AEOURMEAHUIL KRS B H N T AL, A HLR AL AR AR R
REZHM; SELENE 4 a JRARA UL KR AR5 AR B B Fegs Rk 2 2 AL
T TR IE S KPR FF A [P 22 SRS A P AR S A R A, LR
F 5 R AR S A IR, 5 BHE R R BR 53, T 39K 59 ik B2 S5 PR B R 3
BRI A0 AR RS Jy S SRR DR K R = X, N R R BRI 4
SEARANFT KRS, WRESHE TR R BTROREECRNR, IRIRAE S (Y sE R bR oy, i
1M 5 20 R AR IR SACRE AR FIRC L s R B 45 53 SO 15 BR B K A4 R 3
FIAESRIE 4 Ja it — DB T

HEBR A P R KT U M KR S T Bl ) S 1 37 e 3 P A WU R AR 2] 40% )
ANFERPRLARSAT IR B B35 B (1B 3A), S HLEUEHURIA B 60%)5, /N2 FF R RIS AT IR i
B EAGIE 7 ) R B T 20.2%~35.8%F1 16.7%~43.8% (P<0.05, [ 4A), [alHRM] T AHLA TR
i N ANZERFENHILEER AL, B TR (ER R SH L RIEE] 60%)5, B
RHEERSRRER S (R2), YRS ARHN T35 HRAR SRR AHEE S, ek
AR TR R R, SRR AR IR AR, TSI R, KA AR
R BRI BN, A VR 0~20 cm 24 S0 T i T AL AEAL . (EAHE R,
MC AR E AR A HLBLIE B 1 /NAERFREI B . BRI BE, JFREH A LA RIS = Mg n (&l 3B
Rl 3C) A% FHL M FEY AT /K 7 P 43835 B2 et KR 5 2 7 SRR Bl L RO PRI 2290, 3 b
FUHH R AL IR S R B PRIk, MK A R A WU IE T ok A4 FAG A B A A B A o At
A IR R WORE, ESE 4 a FCHOKARYIAHUL)E, RIE LA Mo I B ik
EitE, JFREEAVEBREMH IR (& 2. ENEMEEHUE, KEBWEIEAMAS
B HUE LRSS, HARWIE At 4 T R BB S i s e m P 505, e
N HUIE AT S e U & B, A R AR b 30 2 A R R SR L3 1 K
BRI SN, BEARTE AU 0 [ I (ORI A, B D RE [, ITTRE SO
R SO R ACAR DX 3 B R A PR AR S 0 1 R AT T S, R
o £k e R B WU OB 5 AR R A5 e . HeAb, SRR P At 2 3 Pl AR T 3R
W Z R R 22—, AR g A HUIRRCIE R AR, £3% pH 327, Hordv, SEHLABRER
| 40%J, L4 pH B EALIE R B R T 0.4~0.8 ANAL (3 2), W LECHE K LAY HUIE S 2 A
A< FH 39 A R A E R L

i b, BCHE T B AE R HUIEANM B 2R N2 B, S /NSRRI IR YA e
BRI B R, e AL, TR RFAE PRI s D) ey R AR, 2
BOIRIEAFI B0 2. BB A SR MR iR, A BHRE STV HRI FIHOR AT B8, KA
A HUIE A Ml S AT SR 0 O A AUIE R B BT 12—
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4 5 B

IKAEAEVIIEA DL B AR 20%~400%JCHLIE R BEAS 1 e (17 &, A HUIE B AU L 60%JCHLIE 5 fg
OREFTIRAL 7. BRAERFEGREYD - B (EFR D AR AL IRAL Ty, RIS Al DB AL R K2R
EYIIRA LR A 0% HUILEE . 45 1 25 8 A FUIEA F B AR T A IR MRS R S A 5
R, DMK AE A HUIE I HoR .

B O IAKHREREAFFRN AT REAFE) REFREFREF T TS EIEM, k4E. A
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Response of Wheat Yield and Soil Nutrients to Substitution of Organic

Nitrogen with Aquatic Plant Residue

TAO Yueyue WANG Haihou JIN Meijuan SHI Linlin  DONG Linlin LU Changying SHEN Mingxingf
(Institute of Agricultural Sciences in Taihu Lake District, Key Scientific Observation & Experiment Station of Paddy Field Eco-environment,

Ministry of Agriculture, Suzhou, Jiangsu 215155, China)

Abstract [ Objective] In order to make effective use of aquatic plants wildly growing in the Taihu Lake
Valley, composting is an important way. This study is to investigate effects of using aquatic plant compost as
manure on wheat yield and soil nutrient status with a view to promoting effective utilization of aquatic plant
residues. [Method] A field experiment was carried out for four years successively from 2012 to 2016 in the
Taihu Lake region, preparing compost of aquatic plant residues as manure to substitute part of the N fertilizer
(mineral urea) applied to a wheat field to explore effects of the substitution on wheat yield, NPK uptake,
contents of soil NPK and soil pH. The field experiment was designed to have six treatments, different in
substitution rate (0, 20%, 40%, 60%, 80% and 100%), but the same in N supply. Grain yield of wheat, nitrogen,
phosphorus and potassium uptake by the plant, contents of soil total nitrogen, soil available phosphorus, soil
readily available potassium and soil pH value in the top soil layer were monitored. [Result] Results show that
compared to Treatment MOU100 (application of mineral urea alone), Treatments M20U80 and M40U60 (20%
and 40% of mineral urea substituted by the compost, respectively) was 14.0% and 13.5%, respectively, higher in
total cumulative wheat grain yield, however, the increment decreased in magnitude with the substitution rate
increasing over 40%, and Treatment M60U40 was even significantly lower than Treatment MOU100 in N
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content in shoot and N uptake. The substitution significantly increased P and K concentrations in the grain.
However, with rising substitution rate, crop uptake of P and K exhibited a trend of rising first and then declining.
After four years the practice, the contents of soil total nitrogen, soil available phosphorus and potassium, and soil
pH in the plough layer were all higher than in the control, showing a trend of the higher substitution rate, the
more significant, the increase. [Conclusion] In summary, to improve the grain yield of wheat meanwhile
maintain the soil fertility, Treatment 40%, that is, to apply compost of aquatic plant residue as manure to
substitute 40% of the mineral urea to be applied is the optimal option, which can increase yield and phosphorus
and potassium utilization efficiency of the crop, and contents of nitrogen, phosphorus and potassium in the soil,
and also alleviate soil acidification. Therefore, the practice of applying mineral urea and a proper amount of
compost of aquatic plant residue as substitute is an economical and environment-friendly fertilization technology
in the Taihu Lake region.

Key words  Organic manure of composted aquatic plant residue; Wheat yield; Nutrient uptake; Soil
nutrients; Soil pH

(RfEREE: TRRA)

http://pedologica.issas.ac.cn



