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(1 TREE LM BBy TR, M 350013; 2 ERE RS AL, RAEE  350100)

OB NSRS AR YRS FAEEE Hk 3R S K R AR b PR, JET34%E 11 a iR, s TR
JE(To, CK). HFEALNE(T)). NBIEE R IN(T,) . En U EKBERAIREGIEE(T:) . ¥R G4 FMHTE (T, UAEREEK
FERSAT IR AR [ 4+40% FLAE(Ts)Ab BX /KRR =1 . AR E SR i i RS A ST AR . 255K, 5 CK MLk, £t BrrkL fi4E
SER PRI 11.4% ~ 21.0%, FEFFERH00R 17.1% ~ 40.2%, 2SWBE, HpLl THRFHU NS, Hipk 8 5T
BT BIER 3.4% 1 6.6%; ARG RS EEMRIRE T, SR H I ki ER . 8. BRI CK 435I
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Effects of Continuous Return of Milk Vetch (Astragalus sinicus L.) and Organic Materials on

Stable Yield, Improved Quality and Efficiency in Yellow-mud Paddy Field

WANG Fei', WANG Limin', HE Chunmei', LIU Cailing', LI Qinghua', ZHANG Hui', YOU Yanling', HUANG Yibin',

HUANG Jiancheng?

(1 Soil and Fertilizer Institute, Fujian Academy of Agricultural Sciences, Fuzhou 350013, China; 2 Minhou Station of Soil and
Fertilizer Technology, Minhou, Fujian ~ 350100, China)

Abstract: To evaluate the applying effects of milk vetch and different organic materials on soil amelioration and chemical
fertilizer decrement, a 11-year fertilization experiment was conducted since 2009 in thered paddy field in Fuzhou City, Fujian
Province. Six fertilization treatments were designed, including T, (CK, without fertilization), T, (chemical fertilizer), T, (milk
vetch alone), T; (milk vetch combining straw), T, (milk vetch combining cow dung) and Ts (milk vetch combining straw plus 40%
chemical fertilizer). The effects of different fertilization on soil nutrients, rice yield, nutritional quality and soil fertility were
investigated. The results showed that compared with CK, rice grain and straw yields in fertilization were significantly increased
by 11.4%-21.0% and 17.1%—40.2% respectively, especially for the Ts, which were significantly increased by 3.4% and 6.6%
respectively compared with T,. Effective panicle was an important character factor responsible for yield variation. In addition,

compared with CK at mature stage, fertilization increased N, P and K uptake by 14.3%—-30.6%, 8.9%-32.7% and 2.9%—-47.2%

OFRATH « = FE s R TR I H (2018YFD02003035%) , #d4 H 4R FH# 3 4101 H (20201011358, 2021J01479)F1 E KL=l
AR H (CARS-22-G-01) %)y,
EHRIA: T RA976—), B, wEEMA, AR, BIPFR5, FENFE LRI SEEF 5. E-mail: fjwangfei@163.com
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respectively in rice aboveground plants. The highest absorption of N and P were found in T4, and the highest absorption of K was
in Ts. Total and essential amino acid contents in rice grains under fertilization in the 10™ year were increased by 11.5%-20.6%
and 11.1%—-19.8% respectively, compared with CK. Furthermore, compared with T}, essential and total amino acid contents in Ts
were significantly increased by 5.7% and 6.5% respectively. Meanwhile, soil fertility was improved by applying different organic
matters, especially for Ts, compared with T, soil microbial biomass carbon (SMBC) and nitrogen (SMBN) concentrations in Ts at
the peak of tillering stage were significantly increased by 15.2% and 42.3% respectively. Additionally, soil organic matter and
total nitrogen contents at mature stage were increased by 9.7%—-16.7% and 10.9%-14.8% respectively in organic treatments
compared with T, and Ts with the highest increment. In addition, available potassium contents in T4 and Ts were significantly
higher than that of T,. Correlation analysis revealed that the contents of soil organic matter, total nitrogen, available potassium,
SMBC and SMBN were significantly positively correlated with rice yield, total and essential amino acid contents, respectively. In
conclusion, continuous return of milk vetch and organic materials could ameliorate soil properties, increase nutrient uptake and
rice yield. For 11 consecutive years, the combination of Chinese milk vetch and straw or cow dung could replace chemical
fertilizer application in yellow-mud paddy field, Ts was the best fertilization in increasing rice yield and amino acid quality of rice

grains as well as soil fertility. Soil organic matter, total nitrogen, available potassium, SMBC and SMBN are important fertility

factors affecting rice yield and amino acid of rice grains.

Key words: Chinese milk vetch; Organic materials; Yellow-mud paddy field; Amino acid of grain; Soil property
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BB 4 H 26 0, FIHA P RS LA i)
TRAERL2F AR AR BOR A7 B AP R I, R s
IR FEFEFF AN EE & HEM 2 AR AR = h B AR AR Y
FAAPUARTR , 4R /KRS = 1 5 T 0 B B4 12
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B, Bae REERIE AR AU A 3 (Rl A R R
L], fedbRg Ak . R At mE e, Ki
i B R AK T 188 DOC/SOC, {H it 4 I Wi 58 1
DOC/SOC R, i SEAEAACA F T 34 HLa i
i, [ R A Ml A S REr i e ™. A,
ANFEAE YL E T B B A S 5 B A AR 25

SO0 A H it R R R AR AR R, O
B R RE P R B s, 52 SR e
TIRYEIR , ANR] ST B ALY R R ] BEdL 77 18
225, T B KR E AR . RS RS ELY
APLENE 753

B E B F RUKRE L, JE AR S p A X
g PP R FH 28 22— o A el B0 TR AR 24 o RS T
BRI 30%, %28 IR Z AT T I B« LA fiR
W B G AT, FATERR . L R B4R
EREYISE SN T (N R B P AE P AR i Wtls iR i
AL 55 o A LRSI T RE S I e F A ALK [
7, S KR AT SR, RN L
PR i T 8 8 FAC 152 RIS L0, R i
ANTEAE B e TH SR IE S5 LR & i TR AR AR AR
T80, DAL A S A A A5 KRR 7= A i S ) 56
Fo A, FETREATIEHIEL 11 a fE AL,
WFFE 5 =0 S ALY RHEC 5 TH G 298 R A 6
T ORI P e A Sk R 2, 335 88 T A
KA A R Z B N TERR R, BT 7 P IR
7 Rk AL AR B AR i B TR B A
PE S EARSHE

1 #RERFx
1.1 iRKIEEIt

T8 R A AR N T TR 45 L P v AR Y S A
R RIS . RO E R, R R
AR SR, RS Rk . pH 5.26,

http://soils.issas.ac.cn



534

TORSE BRI SAHYRRESHE TR R e KRR ™ $e B ok i VR 457

HHL 244 g/kg, WA 171.6 mgkg, H Wk
13.5 mg/kg, HAH 83.4 mg/kg, RKIIAT 2009 4E,
WE 6 AALEL, 43 A AHEAE (T, CK) AL AL (T)) o
(LRI 2R 5 8(T,) 58 = e /KR RS FFER G 34 FH(T5)
B R GRS H(T,), DL R0 5K FEFSFF
BREG IR H+40% fLIE(Ts). BAAMES 3K, 5E4k
PLIX A HES, /NX TR 15 m?. /INX Ja] FH /K )8 T B
P&, 35 20 cm, HIE 40 cm, LS/ /NX [E[ E 7K
RACHIE . FIEHIRER , BEIC A BEmR TS , #RACH]
FACER RS A Ak S A A A, AL BPAE
60% FEjifi, 40% TE/rBEWIETG. & MALIE & it
AF(N)135 kg/hm?, N:P,05:K,0=1:0.4:0.7, FH4ELER
BB R &N 18 000~22 500 kg/hm?, 4 ZE BN
3000 kg/hm*(F3E), FEFFaif Y 3 750 kg/hm’(F
3). KFERIFEERFE 20 x 10° /hm? . 48 = SEI7EIRAE
WG—4 AONHBIE, B2 a AFHEIE, 59 a MR
MAVEBIE, THEEZ 20 cm +)2. 2009 £~
B Al CRUTHEE, 2010—2016 4E K ‘4275,
2017 4EK “A5FHFE, 2018—2019 4N ‘[Hj4E 8 5,
SR HAMER Z RS m R, AR E AIMEANE
5 on R IRy Z A E N A LB 58.7 gkg .
N4.0gkg. P,05 0.9 gikg. K,0 2.7 glkg, KisE
85.9%. 4T W7 ZAE A A Pk 253.4
g/kg. N 13.5 g/kg. P,057.7 g/kg F1 K,0 8.9 g/kg, /K
FEFS A T W R oy ZAEYE A A Bk 349.9 g/kg.
N 7.9 glkg. P,053.5 g/kg Fll K,0 28.9 g/kg., Fi 5
Z=Fef AP 2009—2011 4F28 “HAFL 2292 ,2012—2016
AR R 15, 2017—2019 4E 0y il 8 5
TR R AR 6 A NAIZE 7 A LA, YeEIE R
10 Hrpf] BAIEFEFRRAFRILE 1.

1 E-EE5F/HYRTHTELERIEFHENE

Table |  Annual nutrient input from combined return of milk
vetchand organic materials in each treatment

AbF AL HE (kg/hm?) KRR E5A IR (kg/hm®)

N P,0Os K,0 N P,Os K,0

To 0 0 0 0 0 0

T, 135.0 54.0 94.5 0 0 0

T, 0 0 0 81.0 18.2 54.7

T; 0 0 0 110.6 31.3 163.1

Ty 0 0 0 121.5 41.3 81.4

Ts 54.0 21.6 37.8 110.6 31.3 163.1

H: EIERIE AR 20 250 kg/hm®,

1.2 HEmRESHH

121 FEERERACREE 2017—2019 AF/KARNCEINT,
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Fig. 1

Ko ESHNYRLESTH T KBIFRERH 2T TRA, B)LLE 2009—2019 £ FIH =% (C, D)

Dynamic changes(A, B)and average yields(C, D)of rice grains and straws affected by continuous return of milk vetch and organic

materials from 2009 to 2019

TEh, ERMEHERET, (RSB T, &b
PR B SREF - B S T T 8 952% 5
89.0%, ZSFINE, Ii%En i G4 G
(T Al T)RIKRE= B S T, A BER AT I 2 5%
WXL RN, KR+ R s g+
A A2 5 K R = it AT = B A 2

M 2017—2019 4FE7KFE 7 i G AR R I — 20
ATLEHGR 2), 5 CK ML, BIREREGIEMA
RO 23.0% ~31.2%, ZRHRZE; HPLL T
Ab PR R A Ry B A, A A TAR AL T A B AR 5 6.6%,
ZE5 W K AT S IR A A B ) RS
BB LR T, Ab BRI R, (HARA
PR EES B AR ER S T TR, R
Ts AL BT o B i, %8 CK 3 3.0%, 225 &
5 Hitifb I T, AbFEAR L TE I 25 57 . DI 3Rl
JE R A B A LR A 4 H 5 B £ AT A B K R

7 28 S E AR A T
22 ERESHENWALESITE B KFEEKRTES
R TR B =2 i

MER 10 4543 BE] 25 b UK R AR 77 3 R AR

KF, 5 CK A, WAL B &S THEEA R &=
(F3), SALFHIGIE 43.1% ~ 64.4%, FHALL Ts kb3
g o e, AL R S T T AR SR AR |
PR AL NS, b T AR R B
BOCK 5 T, 0938 42.9%5 24.6%, 2= 53E,
M 2017—2019 4FEREAURR , AN [A] i HE AL 3 kAL
A B AIEEAAET CK, Hdh T 5 T ARBE
FARLRR R CK 4 ilem 12.1% 5 12.8%, 2 5%
B3, B5 T, M, LxWR5E PRI B R
KA. B, M A EE TGS MM RFA .
R2 EnESHNYRLESTETKEESZFER

Table 2 Economic characters of rice yield affected by continuous
return of milk vetch and organic materials

SR ARE(10Yhm?)  RRRESCRIECRD)  TRIE(g)

T 169.8 +3.8d 163.3£6.7a  22.85+031b
T, 2089+ 6.7 ¢ 1545+139a  23.40+0.27a
T, 215.1+5.4 be 1489+38.1a  2352+048a
T 221.8+ 1.5 ab 183.2+55a  2333+0.39ab
T, 211.1£89¢ 180.6+10.6a  23.34+0.17 ab
Ts 222.7+7.1a 1799+ 154a  23.53+0.27a

T R R R 20172019 FEFF BB « brifE2s. [H—31
/NG FREAR R 2R AL 3R] 22 5 1 3 (P<0.05),
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3 E-ES5FNMRLESIEH T KBHFRIFBITRES 2 E(@ke)
Table 3 Nutrient contents in rice grains and straws affected by continuous return of milk vetch and organic materials
EEH HE AL 1 To T T, Ts T, Ts

5 BRI VLS N 13.28+0.92¢  19.01+1.01b 1970+ 1.57 ab 20.27 +1.69 ab 20.82+0.34ab 21.84+1.65a
P 256+0.07a 2.88+0.16a 256+049a 2.67+028a 287+023a 283+0.17a

K 21.44+0.12¢ 24.60£0.10bc 25.84+0.30b 30.99+0.46a 22.76=0.09 bc 30.64+0.19 a

TR FERL N 991+£086b 11.11+£0.30a 10.49+0.30ab 10.36+0.30b 11.18+£0.22a 10.38+0.75b
P 278+0.12bc  3.11+£0.16a  2.68+0.16¢c 2.92+0.18abc 3.02+0.21 ab 2.94 +0.14 abc

K 2.74+0.03ab  291+£025a 2.56+0.05b 2.88+0.13a 2.78+0.28ab 2.79+0.07 ab

FEFT N 631+143a  621+0.66a 576+054a 522+027a 592+029a 6.04+057a

p 121£025ab  1.15+£025b 1.20+0.19ab 1.07+0.15b  1.42+0.05a 1.27+0.20 ab

K 19.15+£0.94abc 17.91+£0.78 bed 17.10+£1.98d 19.21+0.61ab 17.23+1.39cd 20.07+1.39a

. BRI 2018 AEEEBE £ bRuE2s s G 2017—2019 4EFIOR0E + driE s . FrhRATEOR /NG F AR R 2R A0 B ]

%5 B E(P<0.05), F#EF,

B, BRE R CK 2SRRGB, (BER T, bHfs
AR B i CK S RRARA, LA A A A B FF
A, B Mo ES CKMLY LR EES

F 4 B8R, FACAL PR RRFPRLL . B AT
W HE CK 43 38 17.2% ~ 32.7% . 7.6% ~ 27.9% .
4.2% ~ 23.5%, A, BEWICE DL Ty A3 e sy, SR
Wik DA Ty bR ey s FEFFRL. B BIiE R CK
S IBETE 5.9% ~ 41.4% . 14.5% ~ 56.5%. 17.1% ~
53.6%, WUSCRIILL Tsab#i s, HE5 CK 2571

W, H Ts b3k . frftEd 3 & T T Mt
SRR, MR . BE . FIRIGER CK 43
HAR 14.3% ~30.6%. 8.9% ~32.7%. 2.9% ~ 47.2%,
Horp R BN DL T, A B A B iy, A R A
DL Ts Ab PR R, 45 i AR AL B R IR 5 CK 22 5%
S NTE

M 2017—2019 FF-F25r KB 7 HKFE (K 5), £t
NEALBRRR T, AbFEAMR R I LI e M Ay (HA
HE &b A B 2 5 Bl 12.27 ~ 39.35 kg/hm? ; AR WL

R4 EEESHNYREST B T KRR AR 5 5 R R (kg/hm?)
Table 4 Nutrient uptake by rice grains and straws affected by continuous return of milk vetch and organic materials at mature stage
FERRAR AL Ei To T, T, T; Ty Ts
kL N 67.78+7.63c  8555+4.19ab  79.41+299b 82.52+2.76ab 89.95+4.12a 83.87+7.89ab
P 18.69+1.89 ¢ 23.62+1.59a  20.11+1.22bc 22.92+1.53ab 2390+241a 23.71+0.74a
K 1823+ 1.14¢ 22.01+2.37a 18.99+£0.60bc  2252+0.57a 21.79+2.63ab 2239+0.30a
FiFF N 22.69 +6.85b 28.50+4.42ab  24.03+£242D 2424+0.71b 28.18+0.36ab 32.08+5.72a
P 438+1.28b 532+138b 5.03+£094b 5.02+092b 6.71+£0.58a 6.85+135a
K 70.37+1098d 83.05+094bc 72.16+10.53cd 90.72+7.04b 82.41+3.91bc 108.07+15.71a
B N 90.47+13.53¢c 114.04+£6.83ab 103.44+5.06b 106.76+3.47ab 118.13+3.92a 11595+9.61a
P 23.07+3.03 ¢ 28.94+232a 25.13+1.64bc 27.93+231ab 30.61+1.99a 30.56+1.55a

~

88.60 + 12.05d

105.06 £3.30 b

91.15+11.00 cd

113.24+7.30b

104.20 +2.74 bec 130.47 £ 16.00 a

e RAPEIEN 20172019 A5G « drifE2s, TR

*5 E-E5ANYHESTATHIEFRSRUETS
Table 5 Soil nutrient apparent balance under continuous return of milk vetch and organic materials
Ak FE4M4 A (kg/hm?) Fr4y 4t (kg/hm®) F5r F W15 (kg/hm?)

N P,0s K,0O N P,0s K,O N P,0s K,O
To 0 0 0 90.47 52.83 106.32 -90.47 —52.83 -106.32
T, 135 54 94.5 114.04 66.27 126.07 20.96 -12.27 -31.57
T, 81 18.2 54.7 103.44 57.55 109.38 —22.44 -39.35 —54.68
T; 110.6 31.3 163.1 106.76 63.96 135.89 3.84 -32.66 27.21
T4 121.5 41.3 81.4 118.13 70.10 125.04 3.37 —28.80 —43.64
Ts 164.6 52.9 200.9 115.95 69.98 156.56 48.65 -17.08 44.34
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Fig.2 Amino acid contents in rice grains affected by continuous
return of milk vetch and organic materials (10" year)
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= A B

IR R R . RS, P A AR Y Rk
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AR EYE CK 2588, Hrb T, 4L THeh
I RS HEDRAS SN YR
. Ao E Tt inAb e T, H Ts B Ty
THEIIRE 152%. 42.3%, EREE. MWAlEE
RIME, Ta5 Ts M EETEMERA & TR
JEAREE T, a3, (ARIBR) B EKT . KRR
B, b+ pH TR EER, H5 T ML, BE
BRI R A HLYPRH G T i v -3 pH
(R B B0 458 = sl S ML RHEG A3 F ) 38 AT
NS 2AFEHEEST CK 5T, 5 T/ ML,

AL &GI8 9.7% ~ 16.7%, A & EIEIE 10.9%
~14.8%, HA DL TR MR, T, 3R 58
HUT M AR Fr 5 CK JEHA W25 5% o e B4 12
IR A AR SR, (ARAE 2
K- EAEFIRESE = T A i, B CK I
33.1% ~ 139.5%, Hp Ty, T, Ts4bFES CK 258
., Ty TsOFRRYHACER & 3 T T, kb3,

WAh, 5 T, Mith, ERIESEYY RS H A BEA R
R IR E A LRSS R Ui #0e HiE S B 5
PR A G A VIELA H , BEZ SR PRGN, e
Fo E-ESHENYRIESTHTKIESESHTIEMR

Table 6 Soil properties at tillering stage affected by continuous
return of milk vetch and organic materials

WE BUEYAYIERR  BMUEYAEYEER VAR

(mg/kg) (mg/kg) (mg/kg)
To  55551+6697c  34.15+844b  18.58+3.26ab
T, 592.52+69.61bc  3433+12.68b 18.44+2.75ab
T, 639.49+5228ab 39.19+9.44ab  16.90+227b
T;  61623+5040b  45.64+516ab  16.88+0.28b
T, 61473+8521b 42.81+11.62ab 21.47+5.09a
Ts  68250+62.43a  4885+7.06a  2137+186a

e RPEEE R 2018 AEEIBE « bRz, RSB ING
RN R R Ab PR 22 5 18 55 (P<0.05), TR,

*71 ETZE5ENYRLESTHETKERHRISLIEERTL
Table 7 Soil properties at mature stage affected by continuous return of milk vetch and organic materials
Qb ER pH AL g BE WA AR R
(g/kg) (g/kg) (g/em’) (mg/kg) (mg/kg) (mg/kg)
To 5.52+0.12a 2191+093b 1.22+£0.07b 1.12+0.05a 209.5+9.5a 10.34+5.67 a 23.36+3.83¢c
T, 547+0.11a 2296+2.22b 1.28+0.12b 1.15+£0.04 a 2064+ 159a 17.54 +2.84 a 31.09 £ 9.94 be
T, 555+£0.13a 25.19+0.50a 1.42+0.0la 1.03+0.12a 213.6+54a 1271+ 6.23a  39.93+19.98 abc
T; 558+021a 2541+£090a 143+0.05a 1.06+0.06a 2154+145a 12.12+3.18a 41.04 +13.26 ab
T, 550+026a 25.85+0.72a 1.47+0.05a 1.04+0.08a 217.5+17.0a 15.00+£2.75a 55.95+829a
Ts 559+031a 26.80+0.89a 1.47+0.03a 1.05+£0.11a 2202+20.6a 11.49+£5.67a 5429+ 11.95a

e ZEON 2019 AFBIECE 11 4F), HAH 2018 AEHHRCEE 10 4F),
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Pris s, SO TERy, LA AR
B —E RS
2.5 ERESHNHEHESTEHTKETE. #F

#I fn BT 5 5 E T E A KB

I3 8 nIAL, KRR, A AR i 5 KA 20 BE Ak
L SR Y A R e R R B IEAOG . TR
B, KRR RPRL IR SR A LT
A BT S R W IE AR DG o KA R R A B
fobr 5 LR B RS A LR . EIRATH, KA
PR RPRLESERR S AL AR AL
PEEY A YRR R Z [ IIAC, KIS =9 5A 1L
Yrelit BA BT el . Ak, dEmifest
IR 7 b SRR A LR A T T

3 Tt
3.1 EZHSEVYHEBESIEEXEEH LY
JRE 2

AR Sy A A = S R S A ST R,
TR T 21398 b IX 45 A B 75 P % 40 FH R G R A
FER FH S it P4 o A LS & i, Feue R IR R I
7 AR 3, S T T 3 X KR e = e
AR S MRS B A A BV I BT O) . 3K Rl AU X
LRALA T, 5 BUEIEAH L, SR8 10 IE F
20% ~ 40% RedERE HIERER S RMALS, B
At 40% IREIRAS M RR e, HAUEFRH R
w, PR R e MR RPN R 4R o e
YA Wik . A A R R, R R T+
SRR 7 B R TS SR (B B RUKRE ) N
Pl (LXK T2 oA (g — 2P il = 1, AR B,
B U FH AR C it A AT A B 45 5 i s T Ak 3 ) - 458
I B i 23R 4 ) B AL A AR B 1.59 4% . 1.32 501,

ARG LG Rl i — IR 5258 2 0 5 A HLAYRHA H b
AN [) R 1 o Ui ) - 9t A 0 A ik R
AV SR AR, BE T R A,
T 2R 2 0 5K RS AR B3 F+40% Fh JIE A 4 )
BRI, XV RE S B R0 ARG H
TR AGE R M BB AE S TR . BN, BE
FAEIA IR IRIIR . A RS &
e, MEA G 2 A AE R, B R e - 4
Wi, B KR FEAFRAHLR PR E
SY R LG R GRS, RS — D
b, it A 45 S v A ML A FE 4 4 O
L HARR LA B i B R T RE , HEINGE, R
FH 25 000 ~ 30 000 kg/hm® %5 7= e fef 75— R REIE I A
FH 34l % 75 ~ 90 kg!"™ . 48 2= B0 I n] i 28 4 494
AP FPRELEH, BT Wk PO, g
S5HENY RS R H, 0] REIE A R G i i 5 AL
B, PRI SRR BG5S R A RS TR T A o
LRI W, FEFF(C/N 63:1)5 GRS AE(C/N 14:1)
AR, AT 2R MR 34 oy /R [ 2 SRR
i 45 )Y R LR BB A T % FE i 455 SR B
B, HHEEPL . SR A R R B R S S RS AT
W HIBE NN, FLBCA R B R A 33 4R T 5k 42
et e w S GIE R A AR 1 a /el
ZR e FIEIRESE N, 2 a )5 BB LT AR
P AR RRS E, 3 a J5 A9 3 SR Ak SR
T R A A K R R R 2R s A
FE , R 55 25 Dl H 3 e ik 2 7 R e 57
BB T BRSSP . B4, B
YRR AR IME S TR AE LR, B4t g
AL-P fil Fe-P 1[4 A", Fe'', Ml Al-P I Fe-P
H PR R SR AR SO P AR AR

*8 KFEFERMRS TIRIERZEAHE XS

Table 8 Correlation coefficients between rice yield, grain quality and soil properties

AEN= BRI T HERL = e FEFF = FPRL R LR b KPR T Z IR
Ay B ) [ GR I E/iR 0.53" 0.56" 0.38 0.35
WEYAEY R A 0.48" 0.48" 0.30 0.21
AR A 0.17 0.33 0.28 0.26
ALY pH -0.02 ~0.24 0.03 0.08
AP 0.77" 0.64" 0.54" 0.50"
2R 0.79" 0.59" 0.52" 0.48"
HH -0.27 -0.01 -0.26 -0.27
R ik 2 0.31 0.16 -0.16 -0.18
AR 0.33 0.30 0.03 0.01
AL 0.75" 0.69" 0.60" 0.58"

e AR SFEF R 2018—2019 4R+ xSRI HEIR P<0.05 A1 P<0.01 K n=18,
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e 554 %

BTG A SR A IR AL HE (T DL 4R = 3 S A% T
BCA A H1+40% ALAEAEF(TS), 7EMERBAMR T it
SR IE AL BE(T ) A HTEE T (38 1), b FmE R 1Y
EREEET T A 4), E— B HHERTESH
BLYPRHE G ik H AT 35 fb 4w 2=, 4 mxd LAk = 1Y
WSO A
3.2 ERESFENYMBEEEEIKBEEERT

LR R B9 32 M

LRNERMAE A IS T R Ge Aol FoR R AR )2
g R AR & R G VEZE RS, S P EAR B R
FE RS AR L P+ B AR RO B XL
R AT, 20 8 2 3 HH et f A 53 w2
ACRE A1, 2 WV AT RO AR X e TH A K ™
FEEIE IR AR, AR IER R 40% Blé
22500 ~ 30 000 kg/hm® %5 75 3 () it b 25 & SR 3
R ARBER AT, wURHELE 11 a WA %
W, Siifb IR, S nd G RS T H
ARFE(Ty. Ty TR/~ EBAHY, s, Hrp
Ts A FRAEVR i 60% Ak E A $2 475 52 B i 35 448 7=
3.4%, B BRI SR A HAE KRR AR R
FHERE T 5 HEHE, §heXnfEREany
FHYE D &G FEE W R b | oo E, Hhgh
IKREAE AR T T M 72 03 o MOCHFERIH, B
Ue HK R - ROR S T A IR B AR L A & it
KPR B T A kY ok, WIS LR B F R E
LR S HADE YR R AR 225, REAILY)
BB 1 aJ5 5% B8 R R IR G AL <R FF <R A=A AL
A BURTE B A ML RS i s R R TH], 80350
RS HERy MR R 22 57, SR AR G ik
FH 7] T A0k 22 A BF O BEAE S 3, (R 35 AL 10 4B
K, KR EFABAE, NhwalEE, 4T
O B L X2 0 A I = SR e AT 5 L 48 = 07
IKREE SR T RV EEAEH, B 2R A
SRS AR AR B, HoK RS = 5 2 it e 2 4
TR LAY, BMEER IR K, 28 2 1]
Tt AE () 7= i 22 BEAEAEAR /N, ARBFRAEFAS 10 ~ 11
ARAR PR B T I BUEAL (& 1A), B A
SRS FF a4 2RI A3 ] i B AL AL EFH L 31X B
Bz 1L DX R EG™ HE A HILARR AR 7= A AE VR e B4Rt T T i
TR L MOR, MUK A = G 5 AT e AT Sl e X
ORI E, BRI 5KREREAE A H+40% AR
PR AT A A Ry #  FERRS [IX HfE  t AEA X

KR RE R 3 R 7 o 2 R AF RS KB IR Lo 1)
HEEbR, 5EW VI, IF 32t L1 i Y
ot 5 T, b BEAH L, Ts o] BH 4R S KRR A

EM AL AR &, PR SOcR R 1
BUAE o — 7T, AKAERERRAR A R s, T
PEFERERRAR NG CE 2 BRI 2% 2%, TN EOG 5
TER, fRBEEIERR G P, ARBFFERMAT, Ts b3
SrBERIR AR R R SR AL T $20 14.9%, M)A
kPR SRR A N BEE 1R . S —Jr T, R
PRI LR AR RIS E | BRER . fEASE R
b SRS i PR A B AL 23 A 1 R PR . TR
KRR L7 BIEIR & 5, NTE—E R R olsg 1
FEOR (5 FR 05T . AR it SR8 0 BB A5
T, TsAHp e UK FEI S ST TR D, f
FI T e dbbrpr R & AR o (HIS—1RIVE,
& U R S AL RN 5 T A AR BE(T, L T
TOF LR RS RALE DA RT T) ABLA B A1
KBFFERM, PRI, — e Vi Pl P it R g
FAAR B LT S B s B2 AR AT, To Ta
T, B R B RBALIRT T), Ts BABERAR
T T, HEZRESFEMPAILARTERTNIFR
FEOTIE R A, SEPRILRE A R AR Al RE LR T
Ty AbBE, DA EUEE 2 583 TH Y 25 4k B RL AR 1 5
FEEIFARIGIN . TR MR E A SR
BL, AT T Ts BRI & BB E & T T,
B3 A B IR R I R S, AT RER 8 TS K
WS B HAB R ZE 0, A Rt — 20 o ASHE
FEBHE— R, KRR | FPRL R & i
A AT AU SO 5 R 2 1 3 IR A OC
X BT, AL IR & R,
e A LR 2 RS R AR YR T e
B 10 o S L B 577 o PO VAL | B TR NI i s
s PR TE . LIAUENT, B PLT. 2%l EE .
TR W A= W Bl R 5 ) B8 T KR ™ e FPRE 2 ik
MR v B A E B L ST A1

4 £t

LR WEG ARG YR G ik T R] I 25 4R
JE KRR, JUHUR 5 A3 SR FTIR Gib FH +40%
PRREARRE, AR N A AL 2 4R T T KR ™ 6
R AR S R LR 15 1 o AT AR A R it
FE Ak B 7 2 S (R L EEPRAR TR - 5 AR AC AR L
KA F A HLY IR b OEH R 5 25 55 FT I
Bk H+40% AL b FEIY 2 5 o 1o BEM) 1SR RUE
YRR S, R TSI A LR | 4
RAGEPE S BHEAPLR ., 2% BT, Mk
Py A T R 2 W KRR 7 R R B R R o B 114
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WEAISHEF, 28 b, S 11 a EnF5AFEAH
YR S A A T XA R R R gy T e A
U 555, Sk AR o e, kI g K A
MR T, 8RR B = e+ 250 H
B AT R QB8 KRS ALt A | 28 = 95 57K A
FEFFIR G0 H+40% AL IEBE AR ST+ 7= 5 S AT R
FETR b Jo A K w3 e R RES g )y i/ O R BH 2
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