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T E- R R R AR
AR RULaIEZ

FAE, BHK",

(1 #h RV KERESFEEERE, R 430070

B OB

REE', FX&H'
2 P EBERRENRE, Rl 430074)

% E: FAZRRABHRTHAE-BEELESF N, P. K EHAMFEMN~E, #HRERLRERORSE. E2R
#: N. P, K IEHEAT ARG AR E=RIEH 6.1 4, 106 5M 0614, SLBERGELEEZEKF. NIEHASEHEN N,
PAIK IR B SR N AL EHE A HI3R M 6.9 %, 3.5 5/ 4.7 £%: P IEMERABHEIER N, PR K RGBS P LB
SRR 5.9 M. 232 /%M 7.3 #F; K IEMARAZEM N. P HIK KRB S5FH K LB2aLa i 03 4. 07 57415,
N, P. K BRI T HELE@HEHN XA ARNRE. P. K BEOEAANTFERLERE, LESSLEIRANREEL
EEER, B P AR LR NH, N SRAERE, ENLELRPPEARPRME, BN, RPABRESTHRK FRYE

AT R, -

ERA. FAE, BEE, AREE TR KSREER LRES

FESAES: S147.5; S344.14; S8124

FHIVYE (Sorghum sudanense (piper) stapf) JEi=1t
3, B4R & ERE B ERN—FERFBAE,
BAEBEEMENE, XEHEENERAERRK,
BOHE, ARENEEESRA, B-MEGHT
MENRFREFRAEYD, EFET-REEIFRAH
mpZz TN, BEE (Lolium multiflorum L.) RHE
RAFBEERAMEY, ETLREREK, RA
HEHE, £KR FER. RAFSRS ERE
B, BHREE, ASHFERER, HEFAMN
AR, .

B2 B & 5 M U R 35 2 B R 3o oK 72 97 B
Wgm, REESFATREHHERTHEFRMLA,
DEHEfEFERD. SRAEREEERNARA
LRWFERHEE, ERIKESEERHE, FEaE—&
WX ICCPR, KRR SRR R KRR
hrrexanMEERl, BRAREARENMERR
ERET K, BhTHEEIRTFERATFRER
—FEFKEY, RRMKERTREFIERTE,
BRAENFERK, B NTREERE. A,
EERBIERREFRT —RINBEEFRSEEG

RIfe, BIEARRMERBHLEIRREKE,

1 HNSE

1.1 i

WAL p R K E R RS E 2B AL B s
1T, RIH RN AT L X FF il (b4 30°2826”,
KR 114°2049"), HRLEABMILERRGEFELR
FRERBRRE AL, HEARMHRA: pH |
5.95, HHLA 8.20 g/kg, NH,'-N 42.48 mg/L, A P 9.76
mg/L, XK 4822 mg/L. RIERARAMEH RHET,

BRBE R A LR | SHAENRR SR

£E,
1.2 R3GiEit

R 5 MEE, 2 54: ONPK; @PK; @NK;
@NP; OFMAE (CK), B4 4 KER. N, P,
K B & F4 5 R #E . NaH,PO, M KCl.

KW KA 24 L EEHEHT, SHEL 15 ke,
BIEH S LB ERE. FAEENARIETR
HHERN024 g (i 0.12 g, R T4 2 KM, P0.12
g K024g(EH0.12g, RT5 2 KiBHE). HTER

OEETH: INKAXEBHARF (PPVPPIC) BHEAEGE (Hub-22) MEFRIUAFEALARBHELTE (A16) &L,
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FNHE. FFTE- B R R IR A XA R B AR SR AR 901

B—HKIRE, ER—EEATURBHLEMER
EE. ERNABRABTRLMAN036 g (E0.18
g, T4 2 WiEM), P0.12g, K0.36g (FEH 0.18g,
R4 2 KM,

FIIETF 2004 £ 5 A 28 H#EFR, BHEN25y
W, F5 831 Bt (#9200 K/4%), 7A3HE—
wXE, 8 A8 HEZXNEL 10 B 2 HE=M®XIZ.
BoRNEGEEERAEL, RERER. ZERK
AR, ¥ AL T 2004 € 10 B 18 BFHHE
BEE, BMERN1O0 g 11 A4 B8FHE (A110
¥RAE), F2005E2 A 21 AE—KNE, 4 B4 B85
ZWXE, 5 B 6 BE=ZXNE, 2ERERETH
TFEAMR, FHETRREHERIE.
1.3 FHFE%E

THEESSTSBR-MEELENRLTRERN
RGHRFE (ASD #ATHIE: pH KA BAIENE,
JKEHR 2.5:1; AFEFRA 020 mol/L NaOH-0.01
mol/L EDTA-2% FEHR - ik MiE: AR P KR
H 0.25 mol/L NaHCO;-0.01 mol/I, EDTA-0.01 mol/L
NH/F B &R IRFIRE, P AESHLGaENE, KH
BRI e E T ERE: NH,'-N KA 1.0 molL
KCl B2, SeByH sz,

HAE, BEEMHEFERE 105C #HARR
# 30 min, R/FE 60C FHETHT, HKE. B,
ZEEE 3 RNETHHE~BILGIRE S0 E R

FNeE, BAEBAKRHSO HCIO MW, 43I FRME
By LR N S8 Rkl P ALK 4G R vkl
K[u]o

BAB/REE (LSD) RRABRBIENEZRES
¥ (p<0.05).

2 BREMH

2.1 RS AE-BEE R SRR

BARIMER, HAENE 3 K, BEFENE 3
K, KEEFRUNE 1 fir, SLCBEHEHE>E
FHEMNBRBOZH R RAEY, TREXEGE>RE
V. SRR € Ervpad =Y =12 :af =k

FERERKE, N, P. K JERAYTERERY
FITERR, SR 38 %, 8.1 5F 04 1. &
e, N. P, K JEHARAMTEEREBEE™
£, SHIE™ 133 5. 157 570 09 1&. NB/ M
el R BATLAE H, N, P. K R4 5{ER
B 6.1 1%, 101 155 0.6 15, B=HREE
Z. RRERLCRAERLEXH T, N, P 2FEHFAE
FEREMNIERHEF, K LK.

B N 48 (PK) H#EEFE SFHEELE (CK)
HMEEJNFRL, Tk P LE (NK) KA CK 4H
&, RTBRERPEFEFREAR, LEEPB N K
B P B, EMfERNAEARAER, HENFEDARBAR
BE, HAEFIRAEEEE.

1 N P\ KBBEANGAR-BRXERETEER~HEM (ke/HE)
Table 1 Effect of N,PK fertilizers on the yield of fresh grass in the rotation of sudangrass/ryegrass

i) ' HAE mEE B HAHE
Ist 2nd  3dd it AR Ist 2nd  3cd it X E
NPK 049 026 020 095+0.13a 100 021 039 034 094003 100 1.89+0.152a 100
PK 005 010 005 020+00lc 21 001 003 003 007:0.00c 7 027001 ¢ 14
NK 007 004 - 0.10£0.04¢c n 001 003 002 006=00lc 6 0.16:0.09¢ 9
NP 032 020 016 067+0.10b 7 017 020 014 050:0.09b 53 1.18+0.15b 62
CK 006 011 003 020+001c¢ 21 001 002 003 006+00lc 7 0.2740.02¢ 14

e NK ABFFAEEZRNHE = RE, BERi; FEFFRFHERAE p<005s KPLABEER (THD.

2.2 RBENABSE-BEEREPEHETYEDN
y A0 :
ERHERAED L BTHESHAELSTHEN
HHIA 75.7%~ 89.8%, BEEHh L ETHE XL T
MEHILFIH 80.9% ~93.0% (R 2), WHIHHFFE,
BESYRRAIEEPEM L.
WIERH, N, P. K REAGEEREH AL

EBTFMERER, SR Mm 3.7 5. 94 FF 05
f%. BEEW, N. P. K BRI REERSR
e FRTYRE, H54M 104 £, 11.0 &M
15 5. AHRE, BXETYERELSERE, N,
P. K EMERRBERTLTYE, 258N 4.5
%, 9.4 f&5F 0.8 %, ERAZEKTF. LREHE
FRAEH-H.
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Table2 Effect of N,PK fertilizers on the weight of dry matter in the ion of sudangrass/ryegr
b33 HIAE RER ETNE HXHE
i E &8 BTH i -5 BT
NPK 161.3+34.1a 184+75a 1289+ 6.0a 147£0.7a 3233+35.6a 100
PK 346+05¢ 100+ 1L.1b 11.3x05¢ 27%05b 585+1.1cd 18
NK 155+59¢ 25+06¢ 107£17.1¢ 25+3.1b 312+1784d 10
NP 107.2+£29.7b 148+ 5.6ab 51.311.5b 39+1.7b 177.2+37.6 b 55
CK 432+25¢ 139+2.6adb 103+09¢ 1.7£1.1b 69.0+4.0¢ 21

2.3 EEMFAAE-REEREPRAERSSEN
e

. R 3 ARERFAE-REEREFEERS S
BREm. ATUEH, ORPLE (NK) HIFHAE N
RASEEREMER, TRMBTH, HRAUAE
R, LK 4% (NP) ) N ROSEN NK LHEE
B R &S, $EEH, NK.NP £BHEXE N
FAERAFRS, HEFERARS: SN L (PK)
#) N FRoEBERIENNS NPK LBEHEERK,E
EREEHBZELRB ENERMTR N §ES
NPK AL BFEE. @PK LEIFHTE P 57
SEBERRM LY, TRHTH, HRAHAZR
#, RIEEFHNRZE P AR BRIAHBMERANER:

NP L4EMHAE P 4885 NPK AEMEL, X
BEEER, HERERH, TLBEZEH FHTRM
T P SEMBEERE:NK LBMNBEF P 58
5 NPK AbEMELHEREE, HALEP HESE.
@PK 4EM NKABWHAEMER K #HEES
NPK ZEAMLHEBIRE, (B THE NPK ALEM
EZTAE; $EEHN, PK 0BEBEEM L K #4
4E5 NPK &BHAEEAAK, BHTHHEER
H. NP 4B K FEBEEENMRIERE NPK &
BHEEHEERK, WHLE—ELTK THRKES.

N.P. K fEHA/E, BREENFFIEERKT,
ERFEHARKEFERE, FLXMHFESEENREE
Tl AR R 5 M.

%3 N, P\ K BEANHAZ-REERFEPEERIAROEN (g/ke)
Table 3 Effect of N, P, K fertilizers on the nutrients content of dry grass in the rotation of sudangrass/ryegrass

#5 ;] P xE
#.£ 2 T8 1 % 1T 8

N NPK 11.5x1.5¢c . 7.0£240b 246+1.7¢ 12.8+24ab
PK 127+£09¢ 46%+0.7b 139+244d 106+1.2b

NK 289+19a 169+6.1a 33.8+25b 173+1.2a

NP 186+32b 127+39a 39.7+2.0a 15.1+8.0ab

CK 109+ 0.6¢c 63x£1.1b 145+1.7d 15.1+22ab

P NPK 19+£03b 142030 5.1x09b 25+x04c¢
PK 36+0.1a 24+02a 59+06b 44+03a

NK 20x02b 152060 0.7£0.1d 1.1x0.1d

NP 22+02b 14x0.1b 68+05a 38+06b

CK 1.5£0.0¢ 1.1£02b 33+04c¢ 25+03¢c

K NPK 143£16¢c 62+26a 234+05ab 48+£240b
PK 168+19b 68+1.7a 246+13a 79+10a

NK 243x12a 46+23a 20.5+45b 49+1.7a

NP 45%x09e 08+05b 32+05¢ 1.5+02b

CK 102+05d 05+£0.1b 22.1+0.7ab 56+24ab
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2.4 RENFFE-BEERERFERFREE.

F '

RAGEY, HAEMEEENERSOREKE
WA 1 fia. WTUEH: 5N, P. K&HAEMAH,
PK AEEWEEST Ny P 1 K HIRKEHAERK, 2
Fi & NPK 4L32HY 12.6%- 22.1% F1 17.4%. NK 4

M N P Al K MIRKE R SEE, SR

NPK 2 H 14.5%. 4.1% 7 12.1%. NP &3R5
% N. P K FTRUCE th % 1K, 2502 NPK &2
1 78.5%- 60.0% 1 11.9%. M N, P. K fEMIHER
UM EREFE RN & 7R IR
2.5 MERENFAE-BEEREPAZNEHERFH
B GpAT
A E-BEERES, HEN N, P, K EHR
MFIHZINE 4 Ffim. ER2KW, P. K EHEATS
R N BRRAFIHERS 50.6% M 12.7%;: N, K
R A5 P RRHRAAAERE 21.9%
M 11.4%: N ERERAE K BEHRAFAEERER

BAAE DBREE

AR R (/1)

1 N. Py K REAMAAE-REE
R EEF SRR TN
Fig. 1 Effect of N, P, K fertilizers on nutrients uptake of grass in
sudangrass/ryegrass pmtim

49.8%. AW, N. P, K EEAFAKIEVREMEE

B, MERLN, REASERATUMLREERSER
MHAENRERS.

' F4 N, P, K BHANAAR-BEEREPERTNHAENRE
Table4 Effect of N, P, K fertilizers on the apparent utilizing rate of fertilizer in the rotation of sudangrass/ryegrass

Ei3:) N P K
BRWE @)  RUAMAR (%)  BRKE @)  RRAAE %) BREE @)  RANER%)
NPK 532 51.0 1.02 250 5.43 528
PK 0.67 - 023 31 0.95 30
NK 0.77 0.4 0.04 - 0.66 -
NP 4.18 383 061 136 0.64 -
CK 0.73 - 0.12 - 0.68 -

. BARERA, N. P K EAEAHN 9y, 3.6/, 9g/ili; N. P, K ZUAAE = (BREE - CKRUE) MEHAEx100%.

2.6 BENHFAR-REERFELREROY
)

HAE-BEERFERE, WELBELHGHTE
WHER T, SRR 5 Fim. TUEH: ONK M
NP L% pH HEZEMRE, U P. K MHKHA
EHTFERLERL. @ REGFLEIRAHRE
BEXRBEER. ONK LEHIE NHN S EHE

B&, YW P EMEARET LET N BFA. @
NK Al CK FLEMLHEF P SRVIREMK, TR
fhitE P SRESRLMAEHERNRERA:N A
&, i+ P ABPHERMK. ®) NP M CK 4HEH
1%+ K SEPERIL, T PK. NK S4EREFL
% K SEHERH, %8 N fE. P BREARET
%+ K BFIA.

%5 N, P, K ERANHAE-REEREHLIRERLIRME

Table 5 Effect of N, P, K fertilizers on soil characters in the rotation of sudangrass/ryegrass

s pH HHE (e/kg) NH,*-N (mg/L) # P (mg/L) A K (mg/L)
BERIER 59 8.0 425 9.3 482
NPK 59+0.1b 75+20a 160£33b 68.6+9.8b 39.1+84¢
PK 63+0.1a 78+25a 1624420 1285 14.1a 191.6+45.0b
NK 47+£00d 84x15a 355+ 13.6a 82+23¢ 2874+ 73.7a
NP 5.5£02¢c 82+09a 216£39b 76.7£12.5b 205+37¢c
CK 6.1+0.1b 68+1.7a 159+44b 57+06¢ 147+37¢c
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Effect of N, P and K Fertilizers on Yield and Nutrient Absorption
of Forage in Sudangrass/Ryegrass Rotation

LI Xiao-kun', LU Jian-wei', CHEN Fang?, ZHAO Hui-xing', LI Wen-xi'
(1 College of Resources and Envir tal Sci Huazhong Agricultural University, Wuhan 430070, China;
2 Wuhan Botanical Garden, Chinese Academy of Sciences, Wuhan 430074, China )

Abstract: A pot experiment was conducted to study the effect of nitrogen (N), phosphors (P) and potassium (K) application on the yield and
nutrient absorption of forage in sudangrass/ryegrass rotation which is popular in Jianghan Plain for fishing industry. The results showed that fresh
forage yield in the treatment with N, P and K fertilization increased by 6.1, 10.6 and 0.6 times respectively, compared with no N, P and K treatments.
The nutrient absorption amount result indicated N application received 6.9, 3.5 and 4.7 times more N, P and K amount, P application received 5.9,
232 and 7.3 times more N, P and K amount, and K application received 0.3, 0.7 and 7.4 times more N, P and K amount, respectively. The result
suggested that N, P and K combined fertilization could improve apparent fertilizer utilizing efficiency mutually. P and K fertilization could reduce soil
acidification. The soil organic matter among different treatments was not different significantly after the experiment. The soil NH,’-N content in NK
Treatment (no P) was obviously higher than other treatments, available P content with N fertilization was significantly lower than other treatments,
and available K contents in PK and NK Treatment were significantly higher than other treatments,

Key words: Sudangrass, Ryegrass, NPK fertilizer, Yield, Nutrient accumulation amount, Soil fertility



