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Abstract The effects of different cultivation conditions on rice traits, bacterial leaf streak resistance, and related
economic benefits were investigated in the field. The two rice varieties, i. e., the disease-resistant cultivar
“Yongyou 15’ and the susceptible cultivar ‘D-you 1517, were studied under the conditions of monocropping and
intercropping at three different fertilization levels, thereby generating a total of 12 treatments. We found that
higher amounts of fertilizers (675 kg/hm?) increased the number of tillers, plant height, and panicle length of the
two rice cultivars, whereas the effective panicle number, grain number per panicle, 1 000-grain weight, and seed
setting rate increased initially but decreased subsequently. At the same fertilization level, all tested crop traits cul-
tivated in the intercropping manner were better than those cultivated in the monocropping manner for both culti-
vars. Both cultivars cultivated in the intercropping manner with 450 kg/hm® topdressing produced the highest
yield. The yield of ‘Yongyou 157 was 9.62 t/hm*, whereas that of ‘D-you 151 was 8.24 t/hm”. Bacterial leaf
streak disease incidence and index increased in rice plants treated with higher amounts of fertilizers, whereas in-
tercropping between the two cultivars resulted in a significant reduction in both parameters. The findings of the
present study showed that intercropping and application of 675 kg/hm® fertilization to ‘ Yongyou 15 resulted in a
0.8 percentage points and 0. 9 reduction in disease incidence and index. respectively. For ‘D-you 1517, the disease
incidence and index decreased by 16. 3 percentage points and 3.6, respectively. The two cultivars cultivated in the
intercropping manner yielded significantly higher economic benefits than those cultivated in the monocropping
manner, including the increase in yield by fertilization, marginal yield, output value, net proceeds and the im-

provement in the percentage of net proceeds, and marginal rate of return. Additionally, rice plants cultivated in

Wi HEH: 2017-11-08 EiTHHE: 2018-01-19
ESWB: Wyl 3R 8 K H (2012N4001)
* JW{E1FE  E-mail; linpingwang@fafu. edu. cn



44 55 4 1)

VRRAE AR 7 20X 2 AN KA b A ZEPRAR A0 B P 2 BRE R B0V A 22 D A i P 52 )

093.

the intercropping manner and the application of 450 kg/hm* topdressing gained the best economic benefit. For

‘Yongyou 15’ yield increase by fertilization, marginal yield, output value, net income, increased net benefit

rate, and marginal cost rate of return were 6.42%, 7.73 kg/kg, 24 050 yuan/hm?, 9 725 yuan/hm’®, 15.43%.,

and 9. 67 yuan/yuan, respectively. The corresponding values for ‘D-you 1517 were 4.77%., 5.07 kg/kg, 20 850

yuan/hm?, 6 525 yuan/hm*, 13.97%, and 6. 33 yuan/yuan, respectively. Our findings indicate that the two culti-

vars grown in the intercropping manner and the treatment with level-2 topdressing improve the host resistance to

bacterial leaf streak, thus lead to a higher crop yield and the best economic benefits.
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167.5 mg/kg.pH 5. 05, +3EKF N 1. 23 g/cm’,
1.2 RIEHH

BEIRKRE Sb Bl e BUIE A R RO 157 S R
‘D 1517,

HEAE R} JEAE R 7S E AL T AR 4 7 & A& E
CEBOSE TR A BRA R A 2B B0 L
16162 16) 5 36 JE R F B HH AR R R 8 AU 42 5 1
ORI A 2 AR AR A B 2 w) A 7= 5 R Wl LR
b4 20210220 ,

1.3 Rt

ISR LXK AL, AL H X5 3 Fpgk s =X,
Sy AL 157 BAAE D AL 1517 B4R A i i)
CE 1575 DA 151 [M/ELLB R 5: 1), RlAL#E
X 3 ANt AR KT, BRI 7S Ak T2 60,
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Intercropping of ‘Yongyou 15’ and ‘D-you 151°
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Monoculture of ‘D-you 15’
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1 represents the level 1 of fertilizer; 2 represents the level 2 of fertilizer;
3 represents the level 3 of fertilizer
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Fig. 1 Distribution of different treatment areas
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F1 FREREKFERSEMEERIERS (kg/hm’)
Table 1 Amounts of base fertilizer at different level and topdressing at different stages used in the whole plots (kg/hm’?)

7RI HA HiNE Sy BENE e BE
Level Base fertilizer Seedling fertilizer Tillering fertilizer Panicle fertilizer Total amount
1 225 91. 25 192.5 91. 25 600
2 225 112. 50 225.0 112. 50 675
3 225 168. 75 37, 5 168. 75 900
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Fig. 2 Schematic diagram of intercropping

manner of rice cultivars
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Table 2 The effects of different cultivation conditions on the traits of the ‘Yongyou 15’ and ‘D-you 151’ rice cultivars

e H R MEAE R EERU/ A Bk cm i%ﬁ/cm AR/ FRRESL R A/ R ThiE /g ' é§i$/%
Variety I\{Ionocultur‘e or Fertilizer Nu@ber of Pl?nt Spike ﬁ?% . (}-1m2 )1 Tl.]e number .Of Thousa‘nd*gram Seed-setting
intercropping level tillers height length Effective spike number grains per panicle weight rate
i 15 HifE Monoculture 1 17.54 ¢  118.34b 25.34 a 154. 24 b 310. 50 ¢ 28.38 a 78.04 b
YongyoulS b b Monoculture 2 18.42b  119.60a 25.40 a 156.82 a 314.20 b 28.88a  78.12b
HifE Monoculture 3 19.32b  120.12a 25.98 a 156. 10 ab 314.14 b 28.76 a 78.10 b
[A]{E Intercropping 1 17.80 bc  118.74 ab 25.35 a 156. 68 a 317.10 a 28.62 a 79.72 a
[f]4E Intercropping 2 18.88 b 119.62a 25.74 a 157.58 a 317.64 a 28.96 a 80.22 a
[A]4E Intercropping S 23.08 a 120.44 a  26.04 a 156.74 a 317.50 a 28.78 a 79.98 a
D 151 FifE Monoculture 1 18.28b  110.06 b  25.18 a 252.98 ¢ 267.54 a 29.64 a 79. 84 a
Dryou 151 FifE Monoculture 2 19.94 ab  110.50 ab 25.34 a 256. 38 a 268. 88 a 29.90 a 79. 89 a
HifE Monoculture 3 20.12 a 112.28 a  25.40 a 254.52 b 267.72 a 29.80 a 79. 86 a
[f]{E Intercropping 1 18.98 b 109.80 b 25.24 a 254.76 b 267. 66 a 29.92 a 80. 18 a
[f]{E Intercropping 2 20. 28 a 111.08 ab 25.54 a 256. 84 a 268. 96 a 30.04 a 80. 24 a
[A]4E Intercropping S 21.00 a 112.40 a  25.62 a 254.94 b 268. 28 a 29.98 a 80. 14 a

1) AR AL B b 252 b - S5 AN [ 19 B o i - Z AT 3 128 5 (P<<0. 05) . Rl

Statistically significant differences (P <C0. 05) in the average of the variables between different treatments are indicated by different letters.

The same below.
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USRS BT = B 157 4% S0 AR R 1A 4 45 B
FHELEL 1 ACEREAR 0. 5,2 7KF-FEAIK 0. 9, 3 7K
ik 0. 8; *D Al 1517 &9t AL & (BIFE 5 HAEAH EL#C, 1
IKFFEAR 2. 3.2 JKFJEA 3. 6,3 7KFREAK 3. 0, HY
IR E I 2 22 S (P<<0. 05),

XFF A 157 /Y 6 FhAbFLAR HL K, 7= o DA TR 4R
SAFT 2 KOF-it BE 5 i) fe i, R 9. 62 t/hm”, X4
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Table 3 The effects of different cultivation conditions on the yield and bacterial leaf streak resistance of the
“Yongyou 15’ and ‘D-you 151’ rice cultivars
T H ) fE Jit JEL e 7K S Fek/t e (hm?) ! RIFH/ % i T 45
Variety Monoculture or intercropping Fertilizer level Yield Incidence Disease index
AL 15 BA/E Monoculture 1 9.04 e 4.8 ¢ 1.6 d
Yongyou 15 BfE Monoculture 2 9.26 ¢ 7.9b 2.8b
Hif/E Monoculture 3 9.12 d 10.2 a 3.0a
[a]/E Intercropping 1 9.14 d 4.0d l.le
[f]4f Intercropping 2 9.62 a 7.1c 1.9d
|&]/E Intercropping 3 9.40 b 9.6 b 2.2 ¢
D {f 151 B/E Monoculture 1 7.96 d 27.6 ¢ 7.2 ¢
D-you 151 BA/E Monoculture 2 8.24 b 35.9b 8.7b
BA/E Monoculture 3 8.12 ¢ 40.3 a 9.8 a
[f]4F Intercropping 1 8.18 ¢ 15.3 e 4.9e
[a]/E Intercropping 2 8.34 a 19.6 d 5.1d
[E]4E Intercropping 3 8.26 b 28.3 be 6.8 c

2.3 REHIESME B 15°. D 151' BF
SHHR
IR I 26 553 R A R 88 B 2 7
PR 2 JE A s . AR S BT S L,
BRI R BB IR KT 150 2 7 A g
14 17576/ hm* PRk 3 31 7 575 56/hm* s A T3t
316 600 76 /hm? ., Hy TR A 7 1 0 6t KT 2

XA A 14 325 J0/hm” Jifi AL KF 3 XA
AR 14 775 J6/hm? o 7K i ks i AR A A8
TR RGNS 2. 5 00/ ke T (2 A S A B i
—30,

AT B A RS A5 X R 157.°D
DG 1517 ATt AE 3 7™ A T Bn 7™ o 7 A L il AR L B
FEARCAR R A PR ISAS IR AR (R 4)

R4 TEBBEEX BEMR 1S DR 151 RFRERZIE

Table 4 The effects of different cultivation conditions on the economic benefits of ‘Yongyou 15’ and ‘D-you 151’ rice cultivars

D Ha R ﬁfﬁﬁEﬁ?qu EEHEF':%/% bR/ B FHE/ 3 AR/ BEAIE R/ i&&fMﬁ&@M%
Variety Monocullur_e or Fertilizer Yield 1.n'crez'156 by kg kg .1 JG e+ (hm2)~1 Jg - (ﬁmz) 1 Increat\\ed net . JC ot !
intercropping level fertilization Marginal yield ~ Output value  Net income benefit rate Marginal cost rate of return
w15 BfE Monoculture 1 — — 22 600 8 425 — —
Yongyou 15 #iff Monoculture 2 2.43 2.93b 23 150 8 825 4.75b 3.67b
HifE Monoculture 3 0. 88 0.36 d 22 800 8 025 —4.75 e 0.33d
[E]/E Intercropping 1 1. 11 = 22 850 8 675 2.97 d =
[A]{ Intercropping 2 6. 42 7.73 a 24 050 9725 15.43 a 9.67 a
[f]/F Intercropping 3 3.98 1. 60 ¢ 23 500 8 725 3.56 ¢ 1.5 ¢
DfE 151  HfE Monoculture 1 = = 19 900 5725 — —
D-you 151 #iff Monoculture 2 & 52 3.73b 20 600 6 275 9.61b 4.67b
BfE Monoculture 3 2.01 0.71d 20 300 5525 —3.49d 0.67 d
[A]fE Intercropping 1 2.76 — 20 450 6 275 9.61b —
[f]F Intercropping 2 4. 77 5.07 a 20 850 6 525 13.97 a 6.33 a
[a]{ Intercropping &) 3.77 1.33 ¢ 20 650 5 875 2.62 ¢ 1.25 ¢

Pt ot IS 7 4 it 2 Tt S T A 484 i 2 5
ThsJa FEARRE SR LA 2 AP AL & 8 FH IR, R/
aod 2t AL 2 AV S Py 8 7= 00 © O 157 Ay i A
PR LUEEZRAE T 2 /KM NE B s » 6. 4204
LA 25 R AR AL AE 2 5t 3. 99 | 230 i D AR
1517 (T AL 7™ AR LA 25 AT 2 7K F- it AL i e
4 AL TT 0 ERAE 2R ARG AL B g i 1. 25 '/

3R AL 157 AERIEVEIE OL T s i br ™ 43 5l
4 2.93.7.73 kg/kg, ‘D A 1517 AR EIFEN OL T
PR R0 3. 73.5. 07 kg/kg, HOW ) it
NEEIh 2 K W BA B EEE R (P<C0.05),
PR it K R 1 = (B R vl 25 350 it o it A 22 1)
B0 5L SR v 1 e, B LL 2 7K i IR e
15 s 2 B A . AU BE SRS AR i A . HLAR
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K-t e b P 2 v T 1 AKOERT 3 7Kt AE e Ak
BRI mAL 157 MDA 1517 FERIFE SR 2K
St JIE Ak B T 8 A 3R R I R, R
15.43%.13. 97 % ; g 2 & T HA A [R] K O it IR 2 b
PP EAG B EEXE F (P<<0.05), ‘FWiL 157 ik
B J A i T 23 DA TR 25 0 T 2 7K it A dk Ak 34 e
s 4 9. 67 J0/70, LR S5 N AR AL B R 6 T/
JG; "D AL 1517 Wi BrBAS R LA VRS T 2 7K
S it AIE B AL PR R A 6. 33 TG/ TG HEBAEASE T A
[FALFEE 1. 66 JC/ 70, Y EA B #E1E2E 5 (P<<0. 05),

AWFFE R, 2 S F I LLRE ST 2 KF
Jiti B (675 kg/hm®) £ 534 2% fefF, Horp “ F AL 157
TN 7 A8 bR i P IS R Al s R
F bR A #2256 40 50l k6. 4296, 7. 73 kg/kg.
24 0507C/hm? .9 725 J6/hm? . 15. 43%.9. 67 JC/JC;
‘DA 1517 K 4. 77%.5. 07 kg/kg. 20 850 JG/hm?® .
6 52570/hm” ,13. 97% .6. 33 JC/TC.

3 GiSitie
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C2 B 2 R AR e [ A o2
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(RIS 3 5 SR AR i B BT 9 6 AR T 3 S0 IR
A7 B RISE PRSI R Ve % B R S
e AT R AT AE AR vl o ) A A=

AR L TN HE -5 b o ) A X KRS AR
R AR B DU B AR R AR . A
ANTKRE ft B9 0 B R s BB S MR g B it FE
SE I N 7 B A B 4 S ST S D
DR B DR 25 1 i S T I ey o T 3%
e IR RHE 2 B A AR R L A 2% A T
AR A PE T R () i I RS [ X

FIBRB A IR B AR bk g i 22 S R R SE R D). AE
IKFEERIEAE AT AL 157 DA 1517 7™ &
SN AR B PR S A A R A3 0 35 A el
ibpird g NN L (R R NI (TR N S E N S

ST AR T3 T 5 B Bt A P i g 3 e 2
DRl S SEHE N i R ARG AR A o b ol T 1 L PR 22
Drlat B P . AR AR PR IS Rk 2 K7 GB
JEHE A 450 ke/hm? ) ks BN 7K AR fl b 2 2
f R E T HRS I, ARG B R 2T 3 4
AL IV T AR v (0 KR = MR AR A
T [ I g A 1 A T AE AR o 3 A X B B 4 o
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