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Effects of fertilization with reducing nitrogen, controlling phosphorus
and stabilizing potassium on rice yield and nutrient accumulation
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Abstract ; Excessive application of nitrogen and phosphorus and lower potassium supply not only limit rice growth,
but also reduce nutrient use efficiency. In this paper, a field experiment was conducted to study the effects of
reducing nitrogen and phosphorus dosages and stabilizing potassium supply on rice yield, nuirient accumulation and
fertilizer use efficiency. There were fourteen treatments with two replications. The results indicate that the straw
biomass and grain yields of the treatments with integrated N - K, P -K, or N — P — K applications are significantly
(P <0.05) higher than those of the no fertilizer treatment. The straw biomass of the treatment with less nitrogen
and phosphorus and more potassium application (T11, modified treatment, N 225 kg/ha,P,0, 60 kg/ha and K,0
90 kg/ha) is significantly (P <0.05) higher than that of the conventional fertilization treatment ( CFA, N 300
kg/ha, P,05 150 kg/ha,K,0 60 kg/ha ) and the differences of kernel weight and grain yield between the two
treatments are obvious. The nitrogen and potassium contents in shoots at the tillering stage and in straw at the
harvest stage, the accumulated nitrogen and potassium amounts in above ground organs at the harvest stage, as well
as apparent nitrogen and phosphorus use efficiencies of the modified treatment are significantly ( P <0.05) higher
than those of CFA. These results imply that properly reducing nitrogen and phosphorus dosages, and increasing
potassium dosages could catch nitrogen and potassium need of rice plants, increase dry matter accumulation and
grain yield, and improve apparent nitrogen and phosphorus use efficiencies. The fertilization scheme of N 196. 2

kg/ha, P,0546.5 kg/ha and K,0 90 kg/ha should be recommended for practical rice production under local
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conditions.
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Table 1 Experimental treatments and nutrient dosages

ph3EE ghE F433i FiE Nutrient rate
Treat. No. Treatment N P,0; K,0

Tl NOPOKO 0 0 0
T2 NOPOKe 0 0 90
T3 CFA 300 150 60
T4 NOP3Ke 0 120 90
T5 N1P3Ke 112.5 120 90
T6 N2P3Ke 168.75 120 90
T7 N3P3Ke 225 120 90
T3 N4P3Ke 281.25 120 90
9 N5P3Ke 337.5 120 90
T10 N3POKe 225 0 90
T11 N3P1Ke 225 60 90
T12 N3P2Ke 225 90 90
T13 N3P4Ke 225 150 90
T4 N3P5Ke 225 180 90

1 (Note) ; CFA {3 ¥ ML B Means conventional fertilizer
application; Kc 3% 75 81 iIE % % J§ & Means conmentional K fertilizer

rate.
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x2 FEREIELEXNKEENE. GH~ERTRENIT
Table 2 Biomass, grain yield and kernel weight of rice under different fertilization treatments
s LR Bk wk L WAER  BEMER  THE()
Treatment Straw Brown rice Rice husk Unfilled grain Grain yield Total 1000-grain
No. (kg/hm®) (kg/hm®) (kg/hm®) (kg/hm®) (kg/hm®) (kg/hm®) weight
T1 6462.2 e 4907.1b 1172.8 de 395.9 ¢ 6079.9 b 12938.0 e 29.01 ¢
T2 7115. 6 de 4946.4 b 1182.2 cde 243.9 ¢ 6128.6 b 13488. 1 de 29. 64 be
T3 7394. 4 cde 6443.1 a 1539.9 ab 1487.3 abe 7983.0 a 16864. 8 bed 29. 67 be
T4 9076.1 bede  4820.5 b 1152.1 e 711.0 de 5972.7 b 15759. 8 cde 29.96 be
T5 10562. 2 ab 6067. 5 ab 1450. 2 abed 1067.3 ed 7517.6 ab 19147. 2 abe 31. 02 abe
T6 10793.9 ab 6162. 8 ab 1472.9 abe 1192.8 be 7635.7 ab 19622. 5 ab 32.15 ab
T7 10275. 6 ab 6836.0 a 1633.8 ab 1405. 2 abe 8469.8 a 20150. 5 ab 33.13 a
T8 10019. 4 abe 5988. 0 ab 1431. 2 bede 1232.6 abe 7419.1 ab 18671. 2 abe 31. 06 abe
9 10798. 3 ab 5972.1 ab 1427. 4 bede 1357.9 abe 7399. 4 ab 19555. 7 ab 30. 60 abe
T10 9832.2 abed  6655.0 a 1590. 6 ab 1705.3 a 8245.6 a 19783.1 ab 31. 04 abe
T11 11046. 7 ab 7304.2 a 1745.7 a 1660. 3 ab 9050.0 a 21756.9 a 31. 77 abe
T12 10275. 6 ab 6764.7 a 1616. 8 ab 1218.1 be 8381.5 a 19875. 2 ab 32.11 ab
T13 10163. 9 abe 6126.9 ab 1464. 4 abed 1299. 1 abe 7591.3 ab 19054. 2 abe 31. 23 abe
T14 12020.0 a 6136. 0 ab 1466. 5 abed 1196. 0 be 7602.5 ab 20818.5 a 30. 84 abe

H(Note) : FIPNEIREARFERERMEERZEFIEL 5% BF KFE Values followed by different letters in a column are significant among

treatment at the 5% level.
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#3 TEEBLEABERSHUCSEAE(mg/g)
Table 3 Nitrogen contents in organs of rice plants under different fertilization treatments

sy SYBEIH ¥ AT Bk G Sk
Treatment No.  Shoots at tillering stage Straw Brown rice Rice husk Unfilled grain

T1 24.4 ef 3.4¢ 12.0b 3.0f 8.4¢g
T2 22.2 1 3.7 de 11.5 b 3.4 de 9.2f
T3 30.9 ¢ 7.0b 14.0 a 3.8 ab 10.1 de
T4 26.2 de 4.3 de 11.9b 3.2 ¢f 9.6 ef
TS 26.2 de 4.4 d 12.3b 3.3 def 10.9 be
T6 28.3 d 6.1¢ 13.7 a 3.5 bed 11.1 be
T7 33.3 be 7.2 b 14.2 a 3.7 abe 11.1 be
T8 34.9 ab 8.3a 14.3 a 3.8 abe 11.5 ab
T9 36.4 a 8.2a 14.3 a 3.8 abe 11.3 abe
T10 31.5¢ 7.1b 14.0 a 3.9a 11.8 a
T11 30.9 ¢ 8.2a 14.2 a 3.8 abe 10.8 be
T12 31.2 ¢ 6.4 be 14.2 a 3.7 abe 10.9 be
T13 33.7 abe 6.4 be 13.8 a 3.5¢d 10.8 be
T14 31.7¢ 6.3 be 14.0 a 3.7 abe 10.7 ed

H(Note) : FIPNEIREARFERERMEERZEFIEL 5% BF KFE Values followed by different letters in a column are significant among

treatment at the 5% level.

£4 FEHERLEAKBERNIARER (kg/hm®)

Table 4 Nitrogen accumulation in rice plants under different fertilization treatments

AbES AT RER RE7E JEhL HE
Treatment No. Straw Brown rice Rice husk Unfilled grain Total
T1 22.5h 58.7¢ 3.5e 3.3e 88.1d
T2 26.1 gh 57.0 ¢ 4.0 de 2.2 e 89.3d
T3 51.9 ef 90. 4 ab 5.9 ab 15.0 abc 163.3 be
T4 38.8 fg 57.6 ¢ 3.7 de 6.8 de 106.8 d
T5 47.1 ¢ 74.5 be 4.7 cd 11.6 cd 138.0 ¢
T6 65.2 de 84.2 ab 5.2 be 13.3 be 167.9 b
T7 73.4 bed 97.2 a 6.1 ab 15.7 abe 192.4 ab
T3 82.7 abe 85.2 ab 5.4 be 14.2 be 187.6 b
A 88.0 ab 85.1 ab 5.4 be 15.3 abe 193.8 ab
T10 69.6 cd 92.9 ab 6.3 ab 20.1a 188.9 ab
T11 90.1 a 103.4 a 6.7a 17.9 ab 218.1a
T12 65.5 de 96.2 a 6.0 ab 13.3 be 180.9 b
T13 64.6 de 84.5 ab 5.2 be 14.1 be 168.4 b
T14 76.1 abed 85.7 ab 5.4 be 12.8 be 179.9 b

H(Note) : FIPNEIREARFERERMEERZEFIEL 5% BF KFE Values followed by different letters in a column are significant among

treatment at the 5% level.
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x5 FABRRAFARNRFEFFNAE
Table 5 Apparent nitrogen use efficiency and
agronomic efficiency

13257 RIBRULF] 2 RRZEFRR

Treatment AUE, AEy
No. (%) (ke/kg)
T3 18.8 ¢ 6.7 ab
T4 — —
T5 27.7 be 13.7 a
T6 36.2 ab 9.9 ab
T7 38.0 ab 11.1 ab
T8 28.7 be 5.1ab
9 25.8 be 4.25b
T10 36.5 ab 10.1 ab
T11 49.4 a 13.7 a
T12 32.9 be 10.7 ab
T13 27.4 be 7.2 ab
T14 32.5 be 7.2 ab

¥ (Note) : AUEy— Apparent nitrogen use efficiency; AE\—
Nitrogen agronomic efficiency. RIFIIE G AR FZEBRRNLAHEMER
£ 5% B Z /K F Values followed by different letters in a column are

significant among treatment at the 5% level.

BT HAGEALE, BE2RARE, N3RS BT
& PR AR N <225 kg/hm” 403
(T5 ~T7, T10 ~ T12) R B R = FHEE. 9 ~
13.7 kg/kg Z 8], B T HMMGAEAL B (T3) ; IR E
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EJi0p A

AFALEE 5 BESH KR - 3R BB AE 3.8 —~
4.1 mg/g Z 8], YARSIRE K S BR B 7E 3.6 ~ 4.4
mg/g Z IR, ZERIABE (R 6); ML (T ~
T9, T11 ~T14,T6 Br5M) BN S HEBER T A
HEREARER(T1) (P <0.05) , {B M43 [H 54T & Bk
BHEFARZE; MR, EREN N =225
kg/bm*4bFE(T7 ~ T14) BRI BBREHTH
MMEIEAL B (T3) , B E R B BEKF (P <0.05);
BB (T4 BRAL) BA T BB ERABE

x6 FEMEELEAESBHE(mg/g)

Table 6 Phosphorus contents in rice plants under different fertilization treatments

LISER SYEEIM B TEAT REX RE7E pLoE A
Treatment No.  Shoots at tillering stage Straw Brown rice Rice husk Unfilled grain

T1 3.56 a 1.54 d 4.44 a 0.42 e 3.07 ab
T2 3.58 a 1.93 cd 4.44 a 0.49 cde 3.31 ab
T3 4.00 a 2.54 ab 4.44 a 0.43 de 3.33 ab
T4 3.88a 2.06 be 4.03 a 0.40 e 2.87b
TS 4.05 a 2. 14 abe 4.04 a 0.41 e 3.15 ab
T6 3.9 a 2.02 bed 3.80a 0.35e 3.24 ab
T7 4.06 a 2.34 abe 4.01 a 0.42 e 3.39 ab
T8 4.07 a 2.39 abe 4.11 a 0.48 cde 3.28 ab
i\ 4.06 a 2.34 abe 4.04 a 0.65 be 3.12 ab
T10 3.7 a 2.17 abe 3.76 a 0. 62 bed 3.16 ab
T11 3.91a 2.15 abe 3.60 a 0. 63 bed 3.18 ab
T12 3.90 a 2.49 ab 3.95a 0. 67 abe 3.53 a
T13 4.08 a 2.62 a 4.01 a 0.86 a 3.53 a
T14 4.00 a 2.34 abe 3.93a 0.76 ab 3.09 ab

H(Note) : FIPNEIREARFERERMEERZEFIEL 5% BF KFE Values followed by different letters in a column are significant among

treatment at the 5% level.
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# 7 HREW, HEAHEFEFF (T2 BRM) L B
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EHBERBHREHBERT AMEAE(TL) X
Be2h R , BB W RIS H1 A AT KRS X B Rl
MRE, BB -

£7 FTEMEIEAEAREBERE (kg/hm?)

Table 7 Phosphorus accumulation in rice plants under different fertilization treatments

AbES AT RER RE7E JEhL HE
Treatment No. Straw Brown rice Rice husk Unfilled grain Total
T1 10.0 e 21.9 ab 0.47 de 1.21d 33.5d
T2 13.8 de 22.0 ab 0.58 cde 0.80d 37.1 cd
T3 18. 8 bed 28.6 a 0.67 cd 4.96 ab 53.0 ab
T4 18.6 cd 19.4 b 0.46 e 2.04 cd 40.5 ¢
T5 22.7 abe 24.5 ab 0. 60 cde 3.37 be 51.2 b
T6 21.8 abe 24.0 ab 0.51 cde 3.86 ab 50.2 b
T7 24.0 abe 27.4 a 0.68 ¢ 4.77 ab 56.9 a
T3 24.0 abe 24.4 ab 0.68 ¢ 4.07 ab 53.2 ab
A 24.9 abe 23.8 ab 0.92b 4.23 ab 53.9 ab
T10 21.3 abe 25.0 ab 0.9 b 5.37 a 52.7 ab
T11 23.7 abe 26.2 a 1.10 ab 5.21 ab 56.3 a
T12 25.5 ab 26.7 a 1.08 ab 4.30 ab 57.6a
T13 26.1 a 24.4 ab 1.25 a 4.58 ab 56.3 a
T14 28.0 a 24.0 ab 1.12 ab 3.81 ab 56.9 a

H(Note) : FIPNEIREARFERERMEERZEFIEL 5% BF KFE Values followed by different letters in a column are significant among

treatment at the 5% level.

PA T10 St BB, 38 B AL i 3= WA A Bk 2
AR, G5 (F£8) %W, 4 (K,0 90 kg/hm’ ) 5
R (N 225 kg/hm’ ) £ T Hi 9 & (P,0,) 24 60
kg/hm”#1 90 kg/hm® Bi-~4bBE(T11, T12) BBEIESR
MA AR B ER T HE AL (T3) (P <0.05),
REMAREOE T EAGIELHE(T3) , BEE2FAE
Z, B4 YiEEE N <168.75 kg/hm* (T4 — T6)
WMEEE N =>281.25 kg/hm* (T8, T9) &t , B3
WA FRREAR, REF AR RAE, XFBEHT
RIETHAA ST B FHH; HH (K0 90

kg/hm” ) WA (N 225 kg/hm” ) &M F i & (P,05)
% 150 kg/hm® 1 180 kg/hm* ¥ 4~ 4b B ( T13,
T14) , HBHIE 9 = LA 2R AR, R A AR A
PENREEFERH T HEAR SRR, Bt
TERA BRUER ERFEY D AR 2R T
BHERARCR . H, A7 B ERBER FEN, &
HRCHERAE A AE A R — R MBI B WA
RAMRFFHER,
2.4 AEKRELEXNKEHSERREENTT
AEMGREAHEKBEH SHERER I, HRE
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BHERAAAXRARENAE
Table 8 Apparent phosphorus use efficiency and

agronomic efficiency

LISER BEAR R =R v il ES

Treatment AUE, AE,
No. (%) (kg/kg)
T3 0.2 cd —-1.8 abe
T4 -10.1 e -18.9¢
T5 -1.2d —-6.1 be
T6 -2.0d -5.1be
T7 3.5 abe 1.9 ab
T8 0.4 cd -6.9 be
9 1.0 bed -7.1be
T10 — —
T11 6.1a 13.4 a
T12 5.5 ab 1.5 ab
T13 2.5 abed —-4.4 abe
T14 2.4 abed —-3.6 abe

1 (Note ) : AUE,—Apparent phosphorus use efficiency; AE,—
Phosphorus agronomic efficiency. [RIFIEHRE G A Ml FZfF R AL HA £
23K 5% B E/KFE Values followed by different letters in a column are

significant among treatment at the 5% level.

HA, Bt AR AE RO AL B (T2 BRAT) 70 BESTIZK RS 4 B 35K
RN EHEEER T AMELE(TL) (P
<0.05), M4 (N 225 kg/hm”) ZERl b 3% i 4
(T10 ~T14,T7 B4b) S BEHUK B LT HED
ERTHAMEAB(T3) (P <0.05) ,fEHFFHE
WERTHAMEEALE(T3) , Hd T11 71 T13 435
T3 fPRR] A 22 A B B E K (P <0.05) 5 M1
FEACERE K . REFEFRRLE & 9 &5 F A AL
HYERABE .

M 10 WTLAE W, 5 A A AR AL B (T2 BRAM) 5
FHAaRRRAEMM ERARERREBERTA
MEAEALER(TL) (P <0.05) , Jfi AR AE AL BRAE K | 7
5o, AL (T2 BrAh) F R R BB BB TAMEEAL
H(TL), FHAHEKERTEEEKF(P<
0.05) 5 HMEA(N 225 ke/hm® ) ZERl] b 394 i 50 A 4cb 2
(T7 BRsH) B AR R REMM L RARERER
&(T7, T10 fxsh) BER T HMMELLHE(T3) (P
<0.05) ; MiFSMAEALEE( T2 BRSL) KRR, FEFE R
BATHRRRENERABE

3 g

3.1 BEERMEEX KBS~ ER
BRI R BRI, PR

x99 FEMEELEAESHE(mg/g)

Table 9 Potassium contents in rice plants under different fertilization treatments

13257 SyBES L B TEAT REX RE7E pLoE A
Treatment No.  Shoots at tillering stage Straw Brown rice Rice husk Unfilled grain

T1 21.2 f 13.1e 1.32 ¢ 3.87 d 6.13 be
T2 24.5 of 15.1e 1.49 cde 4.05 cd 5.52¢
T3 25.1 de 21.3 ¢d 1. 54 abed 4.30 abed 7.15 a
T4 26.2 cde 19.8 d 1. 59 abed 4. 46 abed 7.07 a
T5 28. 4 bede 22.9 abed 1. 55 abed 4.42 abed 7.16 a
T6 26.4 cde 21.6 cd 1.45 de 4.10 bed 7.10 a
T7 26.4 cde 20.6 cd 1.41 de 4.61 abe 7.29 a
T8 31.3 ab 22.0 bed 1.72a 4.82 a 7.32a
9 29.1 bed 19.8 d 1. 60 abed 4.70 ab 7.57 a
T10 27.1 cde 20.8 cd 1. 50 bede 4.37 abed 6.97 ab
T11 29.6 be 25.2 ab 1.48 cde 4.58 abc 7.43 a
T12 31.2 ab 22. 3 abed 1. 67 abe 4. 15 bed 7.00 ab
T13 34.3 a 25.8a 1.73 a 4.67 abc 7.47 a
T14 30.2 be 23.5 abe 1.71 ab 4.24 abed 7.50 a

H(Note) : FIPNEIREARFERERMEERZEFIEL 5% BF KFE Values followed by different letters in a column are significant among

treatment at the 5% level.
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£10 FEHEIELEAKREHERE (kg/hm®)

Table 10 Potassium accumulation in rice plants under different fertilization treatments

AbES AT RER RE7E JEhL HE
Treatment No. Straw Brown rice Rice husk Unfilled grain Total
T1 84.5f 6.49 d 4.57 ¢ 2.40d 98.0 e
T2 106.5 f 7.38 cd 4.78 be 1.36 d 120.0 e
T3 159.3 e 9.84 abe 6.59 abe 10. 60 ab 186.3 d
T4 178.5 de 7.66 bed 5.14 be 5.00 cd 196.3 cd
T5 240. 6 abe 9. 35 abed 6. 40 abe 7.64 be 264.0 ab
T6 232. 4 abed 8.95 abed 6. 04 abe 8.49 abe 255.8 ab
T7 211.2 bede 9.63 abe 7.50 a 10.25 ab 238.6 bed
T3 220. 0 bed 10.45 abe 6. 96 ab 9.08 abc 246.5 be
A 212. 3 bede 9.62 abe 6. 74 abc 10.25 ab 238.9 bed
T10 204.9 cde 10.01 abe 6.95 ab 11.89 ab 232.7 bed
T11 279.2 a 10.78 ab 8.0l a 12.42 a 310.4 a
T12 229.1 abed 11.30 a 6. 69 abc 8.51 abe 255.6 ab
T13 259.6 ab 10. 68 ab 6. 86 ab 9.73 ab 286.9 ab
T14 281.5a 10. 47 abe 6. 20 abe 8.95 abe 307.2 a

H(Note) : FIPNEIREARFERERMEERZEFIEL 5% BF KFE Values followed by different letters in a column are significant among

treatment at the 5% level.

JEBHIE 7= 2800, $E 2 R BUKREB™ . AHEBH,
5SHEPNEE A, 7E 3 Tt 47 (B F M6 IE ) 60
kg/hm® 3 % 90 kg/hm®) B9 27l E R 25% (H#
HUMAE R 300 kg/hm’ 38 ZE 225 kg/hm®) , 3F-3 il i
P& P,0, <120 kg/hm® REBA B3 K REFF R =&
(FKR2) ,MHRBFFRL REKM, LT BRIy e,
WA MR BERRRIEKMET ERA Y
FRle SEBMRA BEIEX KRS BA U B
YER . EARIRFRERY, RN #I At 2.
H R AR RS B 3 R 4 R 37.6% | 27.5%
35.0% ,SEHBEIE A3 = R % 5.5% 07, Ak
GREW, AHFEBH HAKFTHERE N 225
kg/hm® B K REAFRL= B B, J = 2RiA B 41. 8%,
FEARFE . FKF T iR P,0; 60 kg/hm” i KRS
R B RE, RN 9.8% , AR PR
BRI ACAE AN B 38 R B N B AR
Broess &M, 2 P,05 75.6 kg/hm’ | K,0 90
kg/hm’ & HEF , B3 WF JF X K R B M R 2 N
N217.3 —~240.1 kg/hm® , N A BB E=E N
9119. 8 —9801. 9 kg/hm*, AiRE4E R E , 7EHEH
N 196.2 kg/hm’, P,0446.5 kg/hm’ , K,0 90 kg/hm’

BI&MHT, KRB & F B fEr= 87 7959. 3 ~ 8666. 5
kg/hm’ (FE) A THESAR TS S KEN
12% 3, R FREA 7= 8 7E 9044. 7 — 9848. 3 kg/hm’,
i, AR EERARNAET , RRE T DMRIE
B EANENER, FRE. BRENHE, BRS
SRR
3.2 FEHERAAEKEREFRTME

SPEERA R E KRR R T A B E %
B, HE TR ESR, KRB IE BRI S
REHNN30~35 mg/g™ EHENP3.0~4.0
mg/g ™ SR N K5~ 15 mg/g™!, SPBERIRFE
PR EN, A E N=225 kg/hm® B KRS H -
HEREWEH 30.9 ~36.4 mg/g(FK3), WM
REH¥AMGIEEN N 300 kg/hm” 3 & 225
kg/hm*{38e5 R KBERERK MR ERHIT R A
FMEIEAE KRG L SR EAE T 3.0 mg/g
(FK6) TR EBFEFRRL, ERABEX KR 5
BEHM PR SRR MA R, X AR S A IR
BERBSERRAX; Mtk ERR KBS
BEHM R S HE, A H (T2 RN WEHE
T 15 mg/g(R9) ,ATRARKHEFRRI. K
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BESERERRE T S AR5 23.3 mg/g™’,
EHIGIERAFSHE R 21.3 my/g, KT RTHE
KA IER RS0 (T1L, T13, T14) FSFF&
WHERP TR ER, £ LN FA & (K,0) {7
F7E 90 kg/hm® DL b, 3538 A5 FF 38 45 3 pti 3 fim
HRBA BRI BHRERT .
3.3 T EHEIEAL RS R 2R A R0
i R LERE AT XY 1333 4N H
IR Y, KA B RIS AR 25 A B A0 3k WA 2
B9 HHE 53 B4 10. 4 ke/kg, 28.3% ; Lin 1 4g
EREHMXEARERUAEER 45.9% ; 2B+,
TEMEFE P,0, 60 kg/hm’ ., K,0 90 kg/hm” E5l I, 1
REHERMEIERM N 300 kg/hm® JFF 225 kg/hm’
(T11) ZKFE B FIEAR 2= Fi R AR A 250 5k
3 13.7 kg/kg 1 49. 4% , i B & F 2 E F¥IKFE,
WG T Lin FH9IGE, 3% TEEB L KB AL
FIRRP R 25 R 2 0, KRS i I A A 2
BTt 2 3 S 3G 5 v/, B B A LR R
EY X TTRER B R B MR B B, A B B2
FInt R R R LB T o KRS BB Ak 2
FIARMERAHRZLE N FHETH R 9.0
kg/kg, 13. 1% EHgR& " BISTRM, 7674 M0k
H8H15. 8 mg/kg By 13 EHiBE P,0567. 5 kg/hm’
BBEIE R 2= A R R WA B R4 F 8 111
kg/kg, 4.9% ; ARRXBF, M N 225 kg/hm’
K,0 90 kg/hm’ #5f b, M & (P,05) i % MLHEAE
# 150 kg/hm” 3§ % 60 kg/hm” (T11) /KRS HIBRAEAR
R BMERWA A E 55 R 13.41 kg/kg,
6. 07% , A2 FI IR B & T 2E K K7, B8
JEZR A RN T 2 E 50K F, X e 5
AT IEA RS B A R, — ML XK
BMEAUBEEEEN 10 ~ 20 mg/ke, @i 25
mg/kgit4x BTN ™, nFesk s e i, Ak
B, BE SR ERMG. REEALS, 2EAN
B B ma, MBI A

4 Zhg

1) ABn A HAG R KRB AER, ER
ML H A b, S LW AR B, e E
AR EFR I KBR/FEME (P <0.05) ,HBES
TREMR &,

2) WAEBM (N 225 kg/hm*, P,05 60
kg/hm’ | K,0 90 kg/hm”) AbH/KRE 4 BE A b HEAN
BRI AR S ERER T EIGERELHE(P <

0.05) , i iiEAM A SRR REMEA . BEIR
WA W ZE KT H AL (P <0.05) , 35
REPHEHAEEN RKTEBIE¥ 2 BEXTA. B &
HIZERME= X R E R ER, T HTH B2 RER
JERIAI R

3) MR, SREA BRERIA A RMR
LR RROERNAERE LA FGT,
KTEHR. B HHEFREBER S N 19.2
kg/hm’ | P,0 46. 5 kg/hm® 1 K,0 90 kg/hm’,
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