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Table 1 Basic properties of tested soil

JAK (em) pH AR N (mg/kg) P (mg/kg) K (mg/kg) HHUR (glkg)
0~10 5.57 199.6 6.67 328 22.1
10~20 6.86 144.1 2.94 26.9 20.2
1.2 Rt 350 ¢ AW ORE W B s
RIGTE 6 DMAEEL, SIHAMEI AR, A% S L a a®
Kb FEHEEE N 300 kg/hm?. P,0s 180 kg/hm?., K,0 240 %z?
kg/hm?, BSEE KT N RFLCBI0ASE R 2 . |
PRI 22, VAR 2645 5920 0. 25%.50%. 75% A1100%, 100 |
VAR R 22 4 BRI . VA0 S5 P SELAE Yy 4:2:2:2 50 |
MLLEIEAN, P L GEBERRES) A1 K A LB L .
FEREREN . R /NX R 45mx4m=18 m?, FhiE S Py
B 144 #1, DU EARY YT HE 3, BERLX41HEA,
H R ) 1600 Byl OIRZ Wnf Bk X
1.3 RAERAERS e | o o
AR BT W VR, BN ORE 6 £ w00 |
Be, b RRABYS . REEMTRE, ERE = o |
BT No Py K Arfits BOMVIRAES BBERE, #BISN & a0 |
FEJE A HT 5 TR RE TR . Ve, EURRRA R b o ol

i, SRR R L k. Ve SR 2,6 &
FEM L (05, TR AR R Aokt i, AR
FH e = i L gy,
1.4 KELBSHH

F Microsoft Excel 2003 347 fifj & ¥ 4 4b ¥4
SPSS11.0 GEih AT 5 253 B il 2 E LR (LSD).

2 HBR55H

2.1 FELLFIBRERNZEEMERIZ M

20101 RN e U B A 4 FE T 1Y)
RIS e R A e LS 1, 5 R A 7 R 3 e A e TS
MR AR &R . RN R AE R OC R E R, B
100% A, JIE Ak 388 i 390 2w AR AR A et S o TN TR
FT100% VA Ak 31 32 e A 25 R bR A P i 2 T
S AL, A IR A B G B 2 . A A
PR R A E W35 2 e, T JRE S B 50% YAl
I A 38 0 TG 22 e A, A it S A S A v TN
WEARER . DL SR, A AR Ny IR b TV
B B O A R TAE A, X S T
BRI i Ko

X 100%fpfE 25%yi  S0%  TS%ii  100%irik

Kb

CEIT R ZEL N FRAE S, ARG FRER IR AN R AL 21 ) 722 57 W
(p<0.05), F[ED

B 1 FEBRILHIAES EGRIEERANEYE
Fig. 1 Effects of different ratios of biogas slurry on Lettuce biomass

in seedling and rosette stage

2.1.2 BN E R K 2 k4 IR
BERA R, HohEr 3 O R E CGEPYX
WK B B R A . SRR, Bl N & P
it JT L9135 %1 50% ~ 100% 11 3 Kb FE 77 58 #40  2%

7T 100% Ak A Ak HE A6 . BT AL EE R 75% YH R
MEA SRR TR, BFESHTAE, 100% 14

JEFT 25% JHWALEE, 15 50% YHW AN 100% YA
WFRTC W E S BER 4 WOk, w3 N
A A B, AT 3 SR ) B B S B Y Ok L
B BTN Bl 2>, LE 3 W3 g v W it P
LA Ty 4 24 s E R A R, DR T R AR R )
LV E .
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Fig. 2 Lettuce biomass in different ratios of biogas slurry treatments

2.2 ARLKHIBHEEANSENRBERIZER
R Wit = B 22 M1

2.2.1 BEMN.P.K&E R2~45EDN

TR FERHABORIHR N Py K &5, iR

it FH BRI A v 1 S I Fr . 2RI AR 1K N Py

K &8, 25 N JEACE T, 1009% 4 AE AL PR H 1 005
IR R N A B AR AR (1 P Sl v Y 0 J T Kb B
For S E AN 55 VO L Ae T 50% (1) 3 A4
A ERAR 2505 3] S 25 7K o 2 e i ] 100% A4 JIES Ak BT
VEWUIE ] EL KT 50% (1) 3 AbEH 22 S AN S5 2, Acsk
SR WO EE A 50% Kb BRI 5 25 v T 5 JEORT 100%
TRREARBE, FRARW EARER . AFEHEBEAIER S
Jit FE) Ack 3 VT SO R 5 s 3 P R K AR A 1) — B
LN fEE 225, RV HATE S ] 1000% 10 A3 54 1
MR Py K S AN Tt FH VWA 3, 15 100% YH K
it FH AL PR 72 S B B KCE, X RE S IEES Py K it
NGB B2, IH IR0 5 e %
WIS AL BE B it o fZE P BRI E R, I
A K S EERILA 75% ~ 100% V4 Wit F Ak 3 8 &
I T X5 8 25% F1 50% Jiti HI AL o LA R s LA v
VEREAES T 58 2B K N FRrE b BE AL, I8
WV, B E AR T4 N R,

®2 TRMBMEMHEENNSE (gkg)

Table 2 Nitrogen content of lettuce in different growing stages

Jos] Hi T e 4] LETR]
Lo WA ey A& Lol ES RA&R
X 322+16a 121+05b 178+0.1a 10.4+09b 222+08c 178+10a 11.1+08b
100% fLAE 31.6+0.13a 156+ 13a 16.7+0.2ab 13.1+24ab 221+11c 16.7+0.2ab 105+0.3b
25% T8I 309+0.8ab 153+22a 144+19b 145+10a 252+15a 144+19b 13.2+0.3ab
50% VH¥ 289+1.6hc 14.4+0.7 ab 154+19ab 11.9+23ab 244+02ab 154+19ab 141+0.7a
75% VW 28.7+0.9bc 135+1.6ab 157+1.1ab 11.5+ 0.4ab 23.7+0.4 abc 157+1.1ab 143+11a
100% A 284+03c 13.9+23ab 180+15a 10.8+1.3b 229+0.5bc 18.0+15a 12.3+23ab
A RPBEATFIE EhUEZ, RISAR/NE FRFROR AR 2E R B3 (p<0.05), T.
*3 TEMNHEMHEENPEE (gky)
Table 3 Phosphorous content of lettuce in different growing stages
posiil T3 4 Wk
pi A pi A pi ES &
oS 169+02a 104+19a 122+13c 80x11b 10.3+10a 263+24a 93+08b
100% fLAE 13.0+26b 12.4+0.3a 141+12bc 9.8+0.8ab 10.3+0.7a 298+5.1a 10.1+12b
25% Y 149+0.1ab 12.3+0.3a 15.2+2.4 abc 9.8+0.6ab 124+16a 285+35a 12.1+0.7a
50% YA 157+15a 11.7+05a 16.2+1.7ab 9.8+1.2ab 123+11a 308+0.7a 108+11b
75% Y 149+0.7 ab 11.6+06a 16.1+22ab 9.1+05ab 115+09a 286+0.7a 9.7+09b
100% ¥ 157+09a 113+12a 176+10a 10.2+14a 105+05a 312+17a 10.3+1.0b
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Table 4 Potassium content of lettuce in different growing stages

b Ghi i) S 3] Begidh)
MR &R LIl AR Ll = &R

X 746+6.2ab 40.1+1.2b 475+13c¢c 276+5.0b 50.5 + 6.9 be 52.0+8.7d 31.2+52¢
100% fLAE 65.2+10.0b  47.3+9.2ab 59.9+6.2b 346+37b  56.7+19abc  60.9+0.7c¢ 32.2+57¢
25% JH 7.28+043ab 455+0.10ab  67.6+75b  456+102ab  665%7.7a 65.0 + 2.6 bc 348+38¢
50% YA 706+087ab 4.18+0.12ab  603+13b  47.8+276ab  614+51lab  69.8+48ab  37.6+32hc
75% T 759+0.15ab 505+0.65ab  632+93b 51.9+20ab 47.7+56¢ 623+19bc  51.6%6.7ab
100% A 809+03la  512+047a 795+4.8a 65.2+8.0a 55.1+2.3 he 738+16a 66.7+8.8a

2.2.2 FEMN. Py KBE XRS5 8ok, BHE LA EAIARHE BAR LR Z 5 AR, i P

AR A BT 5t AR 5 T NS P KRS e A
KT R A B N LA 100% A IE Ak 3 A
100% VWAL FR I, WA ok v o6 FRURD LA i A Ak 2
1M Py K E A LL 100% v 30t FH A3k d5z ey s 32 A )
MJBR 100% vHMBALHE N AR = T HAR AL 34, 100%

BV B LR a3 m, K i Rfc i i AR ]
HEaFh IS IR AL PR N P K B #R L 100% 7
WALFE A e, 25% JHW LI AL FE A fe ik, oAt i e
MEFEBR N IR AF AR ZE 54, Py K O 25 57
BN

x5 BABREFFELEEHMN. P. KRKE (gt

Table 5 Absorption rates of nitrogen, phosphorous and potassium of lettuce in different ratios of biogas slurry treatments

b ¥ N P K
Fij 441 T A fiy 44 T JAE 44 R i 4 £ P 4 S

pogicl 0.11 0.19 1.08 0.06 0.13 0.90 0.27 0.50 2.93
100% 1L AE 0.19 0.34 1.17 0.08 0.28 1.01 0.41 1.19 3.37
25% H 0.14 0.29 1.14 0.07 0.30 0.94 0.34 1.34 3.33
50% H 0.13 0.32 1.30 0.07 0.33 1.14 0.32 1.25 3.78
75% VW 0.14 0.36 1.28 0.08 0.37 1.01 0.39 1.46 341
100% VH W 0.18 0.49 131 0.10 0.48 1.16 0.52 2.20 4.35

2.3 R LLGIARIE RS EE SR H o EIERRETILL 100% FHUCE AR, 75% W

PEaRiE, NJSHEErh 90% LA LK Ve Sk KSR
Bisk, DI Ve & &RV 2 5 VE W) H B0 E 557 i i
Fekn 1 A IERAN A (RIS N FIALAIFRI T
AT, 5 TR S A R S 1) N R AR . 1
MERAEY) Ve SRMEmOARZIRE, HERER
R8I, fERAF PRI Ve F RSN AP 2
GARSM, AW S B (LB, NRED Ve HE
W DA N OO AR ER S d s, 100% YA itk H A B
NG, AHBRAT AR EE Ve 7 it w2 s T 100% H
AEFRAN, FCAbARERZE AN R S AT R
S DG AR R AR, LT R S B 0 L
Bl T+ 2R Bk A, 100% vH B IR AL HE 55 1 25 T
PERE AR, BT BRI 100% LR & 25% i1
WALEE, AHHW LN T 75% (19 4 AbHE R G 2 2 2

WALFE A s, BT 100% . 25% JERORGS
Wb EE (3R 6D,

TR e 5 i ey A 1) 40 8 VB S AR 7 il A 7 R
D7), % 6 o A AL R IR IR Eh 5 B DL 259% ik
PRI AL PR 28 A0 B R dz v, L 25% VAR PR B
TXFHEAREE, 1 100% b AEALERAR LY, VA LA
) 50%. 75% F1 100% b HH AR £ & B4 5 B T
13.6%. 14.3% 1 11.3%, LA E45REMH, HiiEH L
BT 50% AT BRAIK 54 15 AR IR 3h 7 o, IR AL 4%
COLYE S 38 1 it FH /KA 7 VR Ik o 45 AT — 58
THYRUE AT 55 1 TR S Rk 52 2%, 100% VT

it I AC BEFEAR 7 Al MEREAT Ve S, TR TR E

R i 115 75% SBT3 0
SR SRR Ve .
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Table 6 Effect of different ratios of biogas slurry on lettuce quality
st A PERE (ma/kg) ZHER (molkg) V¢ (mg/100g) T (mg/kg)
pupict 12.0+255a 409.8 +£123.1 bc 520+0.23a 1297 +164b
100% fLAE 11.9+222a 582.1+81.9 ab 4.34+0.94 ab 2006 + 255 ab
25% 1 11.6+1.03a 459.1 +£111.6 bc 4.91+0.98 ab 2462 +365a
50% JH 9.3+1.48ab 518.0 + 96.8 abc 450 +0.15ab 1734 + 250ab
75% T 9.2 +0.56 ab 662.3+36.6 a 439 +1.04 ab 1721+ 454 ab
100% B 86+172b 3734+59.2¢ 3.47+0.83b 1779 +169.5ab

3 #Hig

it FH VBRI A 8 (2 g 5 B A K e R 4 R
N BN S EE AL 100% 10T AL B i
U, )V B A RS I N i i A
&, Ry LAV B AR 25 O R A5 ) 0 8
A, AF S R S AT Y Y B0 H L A5/ T 50%
FIAL PR A ZEAN K, KT 50% ACERIUEE T 100% 1k AR
ARHE, I A5V VO FH AL L AR KA T4 N
TR ZACEE, [ 3% St P S SR A B
NS Py K IR eI R = g A R 1,
YR LB 50% ~ 100% (WAL 5 s s i 2w T
SR AE RN R A T, R0 2 OO i o 4 SRR T A
H ULH W LEA o 75% Kb BE A iy AN ] LSV AR
it FH AR B - e O™ B B, SO Le ], w)
ARF S E BT R, PR RS E R A

it FH SRR B BAEG T7 58 1 253 s MR AT Ve
R, e TR SR, A5 N ERE R E
AN EE A A 3, 100% 7 93t FH Ak 258 L m s R
Ve & I B S R IR O AR R, 1T 75% YH AR
AENE N it LA Ty 3R A f e 1) 28 SRR i e 1)
R PERERD Ve i g & 5 E AR KR A &
KE, 75% MITEBAEAAE N it A oo i 5 & BRI 98
00 FH LG A7)
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Effects of Different Ratios of Biogas Slurry of Water Hyacinth (Eichhornia crassipes) Substitute
Chemical Nitrogen Fertilizers on Growth and Quality of Lettuce (L. sativa)

WANG Ji-dong', MA Hong-bo!, GAO Xiu-mei*?, XU Xian-ju!, NING Yun-wang*, ZHANG Hui', ZHANG Yong-chun*
(1 Institute of Agricultural Resource and Environmental Sciences, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China;

2 College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China )

Abstract: Field experiment was conducted to explore the effects of different ratios of biogas slurry substitute chemical nitrogen fertilizers on

yield, nutrient accumulation and fresh quality of lettuce (L. sativa). The results showed that the application of fertilizers and slurry could promote the

growth of lettuce. The yields of treatments with 50%, 75% and 100% ratios of slurry were 9.1%, 16.1% and 10.3% respectively higher than that of

100% urea treatment, but chemical fertilizer as the basal got a better effect than slurry while biogas slurry got better growth and higher nutrient

absorption as the after manuring compared to chemical N fertilizer. The economic yield increased with the increasing ratio of slurry. Compared to

100% chemical treatment, nitrate contents under biogas slurry application ratio of 50%, 75% and 100% were decreased by 13.6%, 14.3% and 11.3%,

respectively. However, soluble sugar, V¢ contents and free amino acid concentrations of 100% biogas slurry application were lower but were highest

of 75% biogas slurry application. In conclusion, the proportion of 75% slurry application was the best fertilizer ratio.

Key words:  Water hyacinth, Biogas slurry, Nitrogen fertilizer, Quality



