rhE SRR 2021 (4)

doi:

10.11838/sfsc.1673-6257.20258

MR NEBERS TEBEU SRR EFR

OB, B, BOR, N W, EREE, W, WIKTE, BRI

(VEY A A S S AP BE TR S = VLV R A A S s B B =/
TEPEAO R AR BU AL = I B L, TP 5 330045)

OB RIS It A R B R, X AT T AR A . i PR 43510 0 0. 20 FT40 ¢+ hm™,
PL By By By 278 ) AT 2 A HIAED R (RS By By HHIE], Z05ILL YoBy. Yo By F7R ) 3B XERAE K
5 e b SRS IR,  LAIA A B PR BRI R AR . 25, AR M RSO RENS
o 4 pH . AU o i, it A ) e O S R Y e T AE R G 8. 5 By ML, BT M REA
PR MR R S AR, By, 1 By, LR R P 6.9% . 12.6%, WA BE AR R 9.4%
8.3%; Y,By. Y,By FAE AT By 20083 P 3.4% . 4.6%, MWAS" I E, Btk Yt iy, 5
FERIGEAEZE . P AR SR SRR ERL, MR S RS A YRt R R 2 W E . AT 2 e
P BRAL IR L A AR SRR IR TR A, L Y,B,, WA T A R . B AR P A
W BRI B A it FH RN 2 TR, 5 B AHE, By, MRS AR I BN 9.9%, By, i By, L
R WSS 51 BRI 9.9% . 9.1%, By, WEFEIE 2 WOSCHL 10 9.1%; Byy. B FFREHR R WIS L4301 i 5 48 1=
22.8%. 39.9%, MRFESINEEIEE 9.9% . 19.5%. L5 FRTIR, i FHRSFEA Dm0 WRg = it b By, 3257

Wt IR e AR SRR, AR R RO, 75 R Mt A= ¢ o

KEEIE: AWk, KRE; i FROWILG HIEIR S

IKAEVE N B E LR R B Z —, TERFER
BB R A p B, R
By & N Y e E S I (27 s W B
K, BRI, T ORAR TR A e A A R 3R
M, 3ol e 11 g 75 R0 A T T K T e - 38 PR
e, IR MAIRARSE IR G, X E 2
R MR R L KRG R
ABF LR AL IR — EE FE MO S ST I EL AL, T
HEM IR A DR R A 38— Ty AR A i S50 Ay ke
BEARRFSE A

AR A W R e R R S A A 2
A RERE HA S o i K e o, HE IBUSORE 3222
RAN A P R R RV RE AT . WAL, FEME
SAPLEFY Y TRk, mT I A B RE

KRB 2020-05-07; FABH: 2020-06-09

ELTH: HEARBARETH (31601833 ) ; HEHE LM AT
KW H (2017YFD0301605 ).

EEEN: EE (1994-), B, ZRAEEAN, WiHarE, R
ARSI TR BEIISE . E-—mail: 1758746610@qq.com.

WEE: BEM, E-mail: sqi@163.com,

Peo WRBRE . R S RS, YR
YO Zas TN R . MR R SRR
T 2345 0 % 4 TR 3 800 45 i Y KBRS
KW, EYRIGA L5 2 R IR AR Ss
SRR MK, B 2 ks,
& E LTIl FYRER:, SR A] BE A A S AL iR L 55
BT A S A R s, R T
HOLAE X A 5 e - AL I 25 07 T 1 22 57
H AT 2RO T R A R RERS e R A 1 L
IR R SR, ST A R A
RIGFH R, R R AR R G P
FERIL, HEPHE 3 475 HORRENS 25 5 1R
P, BN pH A LR S, (HUA RS A
It FHAE 4 5% 2 A7 IR KR Bk 50 i 3 s
e U 5 1 s 2 AR A G P A RS 1 AR
B IR R O R, (LA 2 4R B S
R MR TR YRR £
BERAY L KB BE AWy i 4 2 PR S
KT A=) 5 A 5 R S5 ) e SR80,
MR AE— i i R i W
Pt FH AR Wy 0 e 2k, AR e T (e, 7T



hE SRR 2021 (4)

— R MF XS EUWETE T ARt A= ) o S 2 AR
(A B DR i SRR R
ISR, LAY A= Wi T UK A 7= 5 i
T HEAL T S BERR A o

| RS

1.1 32U AR

I T 2017 £ 2019 AV VB H AT LM
B AR L (115° 09" E, 28° 31 N)
AT, XA RR Y 17.5°C, 3 10 4E N 4R
SRR 1650 mm, S L A4 AT 2 KL
i AR 3 R B DU 28 21 (5 B - T T A K e
+, WBHTHZ 0 ~ 20 em HIEREAR LR . pH
56, AHLBKE3.05g ke, %2855 ks,
Bl 20 205.0 mg - kg™ . A AW 22.3 mg - kg, B
A 172.0 mg - kgflO
1.2 it

AR R EENL X i, W S AAbE, 43
WA By CHHUENEATEAED 5 )« By (AR
20t « hm™ ZEP ) . By CHAFER 40t - hm™
AW IR ) . Y,Byy CHI 2 4F it FH Y 20 1« hm™ £ 9
B )« Y By (I 2 4FJiti FH A9 40 t + hm™ A2 9 ¢ ).
By 5 By AW 5T 2019 AF RS AR AT 7 d — K
Jiti A, Y,Bay 5 Y,By AWk T 2017 4 HL R RS AR il
7d—kMEA, HARBRIAFRHA YR SR
WHEIWEL, NXHEARY R 30w, /N A
HMASTHEK RS, 2017 2 2019 4F [ ] Jite I8 5 4 2
PREF—3G . AR, B FIE IR AN
PEWEAL AR . R MRS U &4 165
180 kg « hm™, . BPAEIHE N : P05 : K,0=2:1:2
Jit o ANE 4% L 3 BEAL - B =5 : 2 ¢ 3
I, BEICACEAE — kPR , B H AT - A =
550t B AR A AR PO 39 FZEL
871, WL, WRFE ARG B ARIE < 17HE 45k 13.2
em x23.3 em F1 132 em x 26.7 em, LA 43 51 Hy 3
U2 W - s B MRS I a) K 45 BB 2 R
Fedi JE VK HERE, A BERIBHEKIE |, oK T
S H ZBWORHT 10 d ZEA WK, g BB 4 B R
b AR R T . A Ak (I
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CRERIZAR — KT s Ak L,
1.4 Hdaab

K H Excel 2010 3R {F #4750 da AL B, Origin 9.0
YEE, SPSS 20.0 Geit At 41 7 25081, LSD
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2.1 AR A T P ) R L Ak
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43%. 52%, BRI E TR 34.3%. 25.6%,
SO o ) 2 R 45.0% . 77.4%, By A
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xR 1 EYRITETER AN TR SRR EE

i A AHLEK o B A AR AR A
(g-kg") (g kg") (mg-kg) (mg - keg") (mg - kg'") (mg -+ kg")

B, 2.87 +0.08a 29.0+1.1d 5.62 +0.04d 277+ 1.4a 2.12 +0.09b 19.9 + 0.9bc 91.5+6.5¢
B, 2.99 + 0.09a 35.1+0.4b 5.86 £ 0.02a 18.2+0.2b 1.95 + 0.05¢ 21.7 +0.3ab 132.7+11.0b
B 3.00 £ 0.10a 375+ 1.2a 5.91 £0.03a 20.6 + 6.4b 1.74 + 0.08d 23.1+ 1.6a 162.3 £ 12.9a

Y,B,, 2.97 £0.10a 32.7+0.5¢ 5.70 £ 0.04¢ 28.5+2.1a 2.06 +0.11be 195+ 1.2¢ 121.3 £ 8.5b

Y,By 2.94 + 0.06a 34.7 £ 1.4b 5.78 £ 0.04b 29.1 £0.2a 2.34 +0.02a 20.1 + 1.9bc 126.0 +4.4b

TE: BBy P+ paiEE” , E—SIPARR/ NG FRERAE B 25 55K 5% BEKFE (P<0.05). Tl
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Yo EHERT .
2.3 AR B s S R Ak

M2 2 A0, S0 2 A A R (Y,By.
Y,By) MIEL, MG 5 (By. By) REME T
FREEmE L MR R, T B A EE, B, Fl By,
R R ) B 54 6.9% . 12.6%, MREr )
B R 9.4% . 8.3%; Y,B,y. Y,By, HFE S ERAH
T B, 4y B R 3.4% . 4.6%, T HGFS S 5 A
It Boﬂfiaﬁﬁ%'lﬁéﬁo By B405¢}E‘F$\ %
FEAT B E, R RORL R R e ka g, R4 5L
RO B EIRE 76%. 6.7%, WAL RITDE
PEZ S, Y,By. Y,By Ab R R MR A SR AL
RERERIEC, S50, THRES B, A HLI 0 8 2 v
FZ5t.

s ALy

b F ARCEA (B - m™) (EZEE IR 59 (%) THRE (g) FedE (te hm™)
A B, 363.5 = 1.5ab 1162 +4.1b 86.0 +2.5b 255+0.1a 8.7+0.1c
By 379.3+13.8a 133.4 £ 6.2a 92.5+ 1.4a 25.6+0.3a 9.3 +0.3b
By 380.4 +9.2a 130.9 + 6.4a 91.8 + 1.5a 25.4+0.3a 9.8 +0.4a
Y,By, 355.0 £ 10.2b 117.3 + 2.6b 86.1 +2.0b 25.6+0.3a 8.4+0.2d
Y,B., 354.4 +13.4b 118.6 +9.1b 86.1+3.1b 255+0.3a 8.3+0.2d
Wi At B, 272.3+5.5a 194.0 + 8.0b 82.2+0.5a 26.5+0.2a 9.6+ 0.3b
By, 280.8 + 16.3a 210.1 +9.0ab 81.5 +0.6a 26.5+0.3a 10.5+0.1a
By 283.8 +4.0a 2145+ 1.7a 84.4 +3.6a 26.9 +£0.3a 104 +0.1a
Y,B,, 259.3 + 14.5a 198.2 + 1.9b 83.0+2.7a 26.7+0.3a 9.7+0.1b
Y,By 273.0 + 14.5a 202.5 + 4.0b 83.9 +2.0a 26.5+0.5a 9.5+ 0.6b
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By KPR BRAG AR AR B B T %,
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MG A T SR 3 1 a0 ) Bk R R 4.5% . 5.5%, {H
By 5 By A FR R TG B FPE 2 55 KR EER O &
AL SR ZERL, 5B MHI, By, By ik FEAL
TR BRI s R SR, MR S

SN /N, YARFE A W e ST 2 AR T B A= P
PR TSR MR R S . By, By WEHR
F . BREEM PR G, HEEE YR G
PG ML Fnrh R S Y RS G, MK
T By, By, By F- R B 2 5 o 0l o 4R
7.1%. 16.8%, HEFEZE 40 2 & 8 o i) 35 32
6.3%. 8.9%., Y,By. Y,By AbFHXFHL e 2L rp
PR SR, USRI R S
P2 3.1% . 3.4%, £ EY AT RL A A v
PR EYAR I E

R3 EMRMNE. BRESHBALR. B HRENPNEEEHR (%)
L e e
JLER Ab 3
E nf T e it il
A B, 0.52a 1.20a 1.33a 0.52a 0.96a 1.10a
By 0.48bc 0.98b 1.25bc 0.49¢ 0.80¢ 1.05b
By 0.47¢ 0.96b 1.24¢ 0.47¢ 0.75¢ 1.04b
Y,B, 0.49b 1.15a 1.29ab 0.52ab 0.88ab I.11a
Y,By 0.49b 1.14a 1.31a 0.51b 0.83be 1.09a
W B, 0.14a 0.15a 0.31a 0.23a 0.22a 0.28ab
By 0.12b 0.12¢ 0.31a 0.18bc 0.16bc 0.27b
By 0.11b 0.12¢ 0.31a 0.17¢ 0.13¢ 0.28ab
Y,B,, 0.13a 0.15ab 0.31a 0.22a 0.22a 0.29a
Y,By 0.13a 0.14b 0.30a 0.20ab 0.19ab 0.29ab
B B, 4.22¢ 1.12b 0.31a 3.83¢ 1.17b 0.37a
B,y 4.52b 1.33a 0.31a 4.07ab 1.31a 0.38a
By 4.93a 1.45a 0.31a 4.17a 1.33a 0.37a
Y,B, 4.41bc 1.13b 0.31a 3.95b 1.25ab 0.38a
Y,B, 4.32be 1.10b 0.32a 3.96b 1.23ab 0.38a
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% 6.7%. 5 By ML, By, By 5. B B 28 Wi
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MR TC BB 225 . MAEHEA: Y i Ref g 4R
AR MRREAN RO, FLREE it e 1
TNERZ W IS, 5 B ML, By, By i
A0 2 MR 40 03] (0 25 4 1 22.8% . 39.9%, B
A3 R 9.9% . 19.5%., H.RF Y,By. Y,B,, &
RS B, T MEE R, MRS Y,B,, SR IR
R 7.4%.
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Effects of biochar on double-season rice growth and soil physical and chemical properties and its aftereffects

WANG Yong, LU Ru-jie, LI Xing, ZHAN Jing, WANG Qiu-ju, ZENG Yong-jun, HU Shui-xiu, SHANG Qing-yin’
( Key Laboratory of Crop Physiology, Ecology and Genetic Breeding, Ministry of Education/Jiangxi Key Laboratory of Crop
Physiology, Ecology and Genetic Breeding/Collaborative Innovation Center for the Modernization Production of Double
Cropping Rice, Jiangxi Agricultural University, Nanchang Jiangxi 330045 )

Abstract: In order to explore the aftereffects of applying biochar in the double-season rice fields in southern China, this
study compared and analyzed the effects of new biochar application (application rates are 0, 20 and 40t * hm™, expressed
as By, By and By, ) and biochar application two years ahead ( the application rate is the same as B,y and B,,, respectively
expressed as Y,B,, and Y,B,, ) on the growth of double-season rice and the physical and chemical properties of the soil, with
a view to providing theoretical and scientific basis for the rational application of biochar. The results showed that biochar
and its after effect significantly increased pH, the content of soil organic carbon and available potassium, and the effect of
newly applied biochar was higher than that of biochar applied 2 years in advance. Compared with B,, the new application
of biochar significantly increased the yield of early and late rice and aboveground biomass. The yields of B,, and B, early
rice were significantly increased by 6.9% and 12.6% respectively, and the yield of late rice was significantly increased by
9.4% and 8.3% respectively; for Y,B,, and Y,B,,, compared with By, the yield of early rice decreased significantly by 3.4%
and 4.6%, respectively, and had no significant effect on the yield of late rice. In the newly applied biochar treatment, the
nitrogen and phosphorus contents in the stems and leaves of early rice and late rice were significantly reduced, while the
potassium content showed a significant upward trend with the increase of biochar application. The application of biochar
treatment two years ahead had no significant effect on the absorption of nitrogen and phosphorus in early rice and late rice.

Only Y,B,, significantly increased the absorption of potassium in late rice. The absorption of nitrogen, phosphorus and
potassium in the newly applied biochar showed an upward trend with the increase of biochar application. Compared with B,
nitrogen absorption of By, late rice increased significantly by 9.9%, phosphorus absorption of B,, and B, early rice increased
significantly by 9.9% and 9.1%, respectively, and phosphorus absorption of B, late rice increased significantly by 9.1%;
the absorption amount of potassium of B,, and By, early rice increased significantly by 22.8% and 39.9%, respectively,
and the late rice increased significantly by 9.9% and 19.5%. In summary, there is an aftereffect of the application of straw
biochar on the yield, aboveground biomass, nutrient absorption of double-season rice and soil physical and chemical
properties, but its aftereffect is shorter, and appropriate supplementation of biochar should be considered.

Key words: biochar; rice; yield; nutrient absorption; soil fertility
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