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Abstract A split-split field test was conducted to study how fertilizer and pesticide reductions affect diseases,
pests, weeds, and rice yield under different tillage treatments. Two cultivation methods for weed control (shallow
rotary tillage with conventional herbicide amounts and deep tillage with 30% less herbicide; main factor), three
growth regulator spraying methods for disease and pest control (conventional insecticide and fungicide dosage,
trans-abscisic acid application with 30% less insecticide and fungicide, and plant activator protein with 30% less
insecticide and fungicide; sub-plot factor), and two fertilization methods (traditional chemical fertilizer application
and organic-inorganic mixed slow-release fertilizer application with 20% less nitrogen; split-split plot factor)
were used to investigate the relationship between the occurrence of rice diseases, pests, weeds, dry matter
accumulation and transportation, yield, and fertilizer- and pesticide-reduction methods. The results showed that,
compared to shallow rotary tillage, deep tillage with 30% less herbicide significantly decreased the occurrence
of Cyperaceae, gramineous, and broadleaf weeds in the rice field at the tillering stage and increased the dry
matter accumulation of rice by 2.4%—-16.2% at the maturity stage. Trans-abscisic acid or organic-inorganic
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mixed slow-release fertilizer application was beneficial to the occurrence of weeds in rice fields. However,
occurrence of rice false smut decreased by 8.2%—-17.2%, and dry matter export and transformation were higher
from the full heading to maturity stages than those of other treatments. Correlation analysis showed that rice
yield was significantly or very significantly negatively correlated with the occurrence of weeds and rice false
smut and was significantly positively correlated with the dry matter export from leaves and stem sheaths. In
addition, no effect on rice yield was observed when strategies such as spraying of plant growth regulators or
application of organic-inorganic mixed slow-release fertilizer were employed with 30% less pesticide or 20%
less nitrogen; however, the rice yield was better after spraying trans-abscisic acid under deep tillage. These
results suggest that the combination of deep tillage, spraying of plant growth regulators, or application of
organic-inorganic mixed slow-release fertilizer could effectively control weeds in the rice fields and increase
the amount of dry matter accumulation and transportation. In addition, reducing the amount of chemicals and
fertilizers used in rice production would allow the yield to remain stable.
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Table 1 Cultivation management methods of different fertilizer and pesticide reduction treatments

b3 WHEIT R A KA AR SR JERETT 3
Treatment Cultivation method (C) Growth regulator type (G) Fertilization method (F)
T e+ AR R = OIS TR +-70%7 R 24 711 FH

T1 (C1G1F1) Shallow rotary tillage with conventional

amount of herbicides (C1)

TR TE -+ R o ) )

Shallow rotary tillage with conventional
amount of herbicides (C1)

T+ Lo 77

Shallow rotary tillage with conventional
amount of herbicides (C1)

TR e T R )

Shallow rotary tillage with conventional
amount of herbicides (C1)

TR T+ R0 B )

Shallow rotary tillage with conventional
amount of herbicides (C1)

R e+ R R

Shallow rotary tillage with conventional
amount of herbicides (C1)

TRBE+70% Rk 277 &
Deep tillage with 30% reduction of
herbicides (C2)

TR HT70%H 15k 557 FH &
Deep tillage with 30% reduction of
herbicides (C2)

VR +T70% 4 B BREL 57 F &
Deep tillage with 30% reduction of
herbicides (C2)

TRBE+7 0% JL B 2 71 4
T10 (C2G2F2) Deep tillage with 30% reduction of
herbicides (C2)

TR +70%H FR I 277 F

T11 (C2G3F1) Deep tillage with 30% reduction of
herbicides (C2)
VR +7 0% #0551 FH &

T12 (C2G3F2) Deep tillage with 30% reduction of
herbicides (C2)

T2 (C1G1F2)

T3 (C1G2F1)

T4 (C1G2F2)

T5 (C1G3F1)

T6 (C1G3F2)

T7 (C2G1F1)

T8 (C2G1F2)

T9 (C2G2F1)

Plant activator protein application with 30%
reduction of insecticides and fungicides (G1)
WIS B A+ T70%5 L2 77 F

Plant activator protein application with 30%
reduction of insecticides and fungicides (G1)

S-FE Pt 2 +70%7 2 51 FH &
Abscisic acid application with 30%
insecticides and fungicides (G2)
S-iFEPL R +70%5 5 245 751 F =
Abscisic acid application with 30% reduction of Slow-release fertilizer application with
insecticides and fungicides (G2)
R I L 24 7

Conventional amounts of insecticides and
fungicides (G3)

W RLBIT Va9 L 24 T

Conventional amounts of insecticides and
fungicides (G3)

WO B 1 7 0% HL 24 751 &=

Plant activator protein application with 30%
reduction of insecticides and fungicides (G1)
OIS B 1+ 70%0 JU 2 55 T &

Plant activator protein application with 30%
reduction of insecticides and fungicides (G1)
S-F P & +70%5 H 24 71 F &
Abscisic acid application with 30%
insecticides and fungicides (G2)
S-F P E +70%5 24 71 F
Abscisic acid application with 30% reduction of Slow-release fertilizer application with
insecticides and fungicides (G2)

‘W BT VA P R 24 75 P

Conventional amounts of insecticides and
fungicides (G3)

W R I 24 7

Conventional amounts of insecticides and
fungicides (G3)

TSt e

Traditional fertilization (F1)

ZeRENETE T IR = 20%
Slow-release fertilizer application with
20% reduction of nitrogen (F2)

f &4 it JIE
reduction of - jitional fertilization (F1)

ZRENEHE A T IR % 20%
20% reduction of nitrogen (F2)
L4 e

Traditional fertilization (F1)

GZRENEHE A T IR % 20%
Slow-release fertilizer application with
20% reduction of nitrogen (F2)

Tt L

Traditional fertilization (F1)

SERENEHE T IR % 20%
Slow-release fertilizer application with
20% reduction of nitrogen (F2)

. L4 IE
reduction of r_ jitional fertilization (F1)

ZRELTEH N A 20%
20% reduction of nitrogen (F2)
L4 e

Traditional fertilization (F1)

ZRENEHE A T IR % 20%
Slow-release fertilizer application with
20% reduction of nitrogen (F2)
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B 25 7 P B AT 5 7518.8%H1127.4%. 7E Y, BE
1 5 2525 5 W K R AR R L R T R A 2R E TR
B AR EE RN TR R, R
R, KFEREARM A 228, B E A BT
Jo R B B AL 512.1% . 7.2%- 5.0%4116.6%. Wi S-
TP EE HLs H 25 700 9 B 30% A B8 5 0 24 771) FH 2 b 3L 1) 25 4
TY R ERES5A%. MEA F 7 A, A K S
PRI 22 8RR ) T 40 0 & ) Y VAT 1 2 22 5
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Table 2 Effects of cultivation methods and fertilizer and pesticide reduction on weed in rice field at tillering stage

ZLE5 k8 Weed number (n/plants m™)

JkEiftH Weed fresh weight (m/g m™?)

szl

Treatment PR i -2 RAF PHELR} i -2k RAFEL
Cyperaceae Broadleaf Gramineae Cyperaceae Broadleaf Gramineae
T 29.8+7.8b 8.0 £1.5b 1.3 £0.6cd 36.5+5.6¢ 4.0 £0.6b 0.8 £0.4c
T2 25.8 + 3.4bc 10.2 + 1.9ab 1.1+0.2cd 22.2+5.9d 4.4+0.2b 0.8 £0.4c
T3 86.2+7.3a 9.3+2.0b 10.2+3.2b 81.6+10.9a 3.8+0.3b 12.8 +3.3b
T4 88.9 + 11.5a 13.8+£3.2a 13.3+2.9a 87.6 £ 13.9a 5.6 +0.8a 18.0+2.3a
T5 10.2 + 1.4def 0.9+0.2¢c 11 +£0.2cd 3.6 £0.5e 0.1+0.1d 0.2+0.0c
T6 78.2 + 11.6a 4.0+ 1.0c 1.3+0.3cd 51.0 £ 4.4b 0.3 £ 0.1cd 0.5+0.2¢c
T7 4.0 £ 1.2ef 0.9+0.2¢c 0.0 +0.0d 0.6 +0.1e 0.2+0.0d 0.0 £0.0c
T8 1.1 +£0.2f 0.4 +0.1c 1.1+0.2cd 0.3+0.1e 0.1+0.0d 0.3+0.1c
T9 10.7 £ 1.8def 31+0.8¢c 0.0+0.0d 1.6 £0.3e 1.0 £ 0.4c 0.0 £0.0c
T10 12.4 + 3.8de 1.3+0.3c 2.7 +0.6cd 1.6+0.7e 0.2+0.1d 1.8+0.3c
T11 11.1 + 2.8def 4.0+1.0c 2.4+ 0.4cd 11 +£0.4e 0.3 £0.1cd 1.3+0.1c
T12 17.8 + 4.9cd 1.8 £0.4c 3.6 +1.3c 1.1 +0.4e 0.2+0.0d 2.0+0.2c
ﬂ‘?ﬁﬁ *k * * *k * ok *k
Cultivation method (C) 3551.2 55.1 45.2 617.0 703.0 1892.6
AR R o ok o o ok o
Growth regulator type (G) 91.7 22.3 36.3 61.2 151.0 24227
F1ﬂ Hfg £ 7 = ke * * % *% * *
F-value Fe}iti@;%ion method (F) R e Sl e & e
CxG 60.5** 36.5** 42.6** 57.8** 134.6** 2448.2**
CxF 23.5** 54.3** 1.6 19.9** 19.4** 0.7
GxF 36.8** 0.6 12.7** 38.0** 1.2 3.8
CxGxF 23.8** 2.6 1.5 37.4* 8.6** 1.4

TA-TA24L #E 3R AR, RIFIA RN G 5B R AN RIE 24 0k B Ak 77 50 Ak B2 R) 22 53 52 (P < 0.05) . *F* 43 Jj) % /R #£0.05F10.01/KF £ 22 R B 3%, TR
The meanings of T1-T12 are shown in the table 1. Different lowercase letters indicate significant differences at the 0.05 level among different
fertilizer and pesticide reduction methods. * and ** mean significant differences at the 0.05 and 0.01 levels, respectively. The same as below.
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Fig. 1 The occurrence of rice smut in the field. The meanings of T1-T12 are shown in the table 1. C: Cultivation method; G: Growth regulator
type; F: Fertilization method. Different lowercase letters indicate significant difference at the 0.05 level among different fertilizer and pesticide

reduction methods.
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Table 3 Effects of cultivation methods and fertilizer and pesticide reduction on dry matter accumulation of rice

F+ A1) Full heading stage

HY Maturity stage

hbEE i S i Hh i S i Hh
Treatment Leaf Stem-sheath Panicle Above ground Leaf Stem-sheath Panicle Above ground
(mithm?) (mithm?) (mithm?) (m/thm?) (mithm?) (mithm?) (mithm?) (mithm?)
T 3.34+0.16bc 6.86+0.26c 1.98+0.12a 1218 £ 0.25e 218 +0.15abc 3.81+£0.17d  8.96 + 0.47abc 14.95 + 0.56¢cd
T2 3.56 +0.59abc 7.30+0.90bc 2.12+0.35abcd 12.98 + 1.82abcde 2.02+0.20cd 4.12+0.31cd 8.37 +0.44bc 14.52 + 0.53d
T3 3.84+0.21ab 7.46£0.31abc 2.58 +0.09a 13.87 £0.32abcd 2.04 +0.11bcd 4.10+0.26cd 9.03 + 1.09abc 15.18 + 1.42bcd
T4 3.94+014a 778+0.32abc 2.56+0.12bcd 14.29+0.44abc 2.05+0.10bcd 4.18 +0.23bcd 8.25+0.66c  14.48 + 0.67d
15 316+£0.09c 6.89+0.31c 1.85+0.33cd  11.90 £ 0.69e 1.89+011d 4.083+0.22cd 9.05* 1.15abc 14.97 + 1.24cd
T6 3.33+0.40bc 714+0.75bc 2.20 +0.35abcd 12.66 + 1.44cde 1.89+0.23d 4.27 +0.51abc 9.14 + 0.92abc 15.30 + 1.4bcd
T7 3.51+£0.40abc 7.02+115c  2.29+0.25abcd 12.82 +1.79bcde 2.19 + 0.26abc 4.37 + 0.42abc 9.12 + 1.10abc 15.68 + 1.71abcd
T8 3.58+0.36abc 8.48+0.66a 2.33+0.14abc 14.39 +0.5ab 2.33+0.23a 4.51+0.45ab 9.41+0.95ab 16.25 + 1.55abc
T9 3.85+0.14ab 7.69+0.38abc 2.47 +0.26ab  14.01+0.48abc 2.28+0.29a 4.51+0.26ab 9.77+1.00a 16.56 + 1.43ab
T10 3.95+0.04a 8.12+061ab 245+0.23ab 14.51+0.8a 225+0.13ab 4.62+0.52a 9.92+0.82a 16.79+1.22a
T 3.09£0.24c 7.27+0.80bc 1.94+0.10abcd 12.29+0.46de  2.20 £ 0.15abc 4.17 +0.28bcd 8.67 £ 0.75bc  15.03 + 0.92cd
T12 3.55+0.37abc 7.60 + 0.66abc 1.90 + 0.11d 13.04 + 0.47abcde 2.28 +0.22a  4.11+0.34cd 8.57 + 1.22bc 14.96 + 1.67cd
BHETTX
Cultivation 1.8 16.3* 0.0 5.6* 80.0** 11.1* 11.9* 22.4%*
method (C)
AR R R
Growth regulator 20.2** 27 15.4** 11.1%* 1.8 5.3* 1.0 1.9
Fry tyre (G)
F- ey 5K
value Fertilization 25 7.5 11 8.1* 0.0 83 0.5 0.0
method (F)
CxG 01 0.3 24 0.7 1.2 8.0** 4.7+ 4.1*
CxF 0.0 11 1.3 0.3 2.0 0.9 1.5 0.7
GxF 0.3 11 0.5 0.6 0.2 0.3 0.2 0.1
CxGxF 0.3 0.6 0.6 0.2 1.6 0.4 0.7 0.6

6] S AN [ /N5 B R R AN R I 24 e T AR H1L ) 22 57 B35 (P < 0.05) . *FlI**43 5l 3R 7R 7E0.05F10.0 K- | 7 7 . .
Different lowercases indicate significant difference at the 0.05 level among different fertilizer and pesticide reduction methods. * and ** mean

significant differences at the 0.05 and 0.01 levels, respectively.

S R S A T SR A AL SRR BEE T, KRS
PRSP 23 B = 40 5 B o B R R G Ak Ry R BB AR
T 513.8%. 16.0%M122.7%. 15 it S-15 51 & H.Jm 4124 71 ik
T 30% Ak F I I R 9 5 i R B R B A Ry ) R
24 7 A FH 543.3% 20.9%M148.1%, HL4 5 it 34 7% 5
A B 232.0%. 18.7%M134.5%. Z2F N jii 1 T, 7K R R bk
SRS R R A RN B A 2R AL Gt A 3 v
13.2%- 8.2%H117.5%. ItAt, =FH HAF 53 o B2 5
MR . L, TEIRBERHE . Wi S-175 H1 A iE
R T4 N, KRB A TR & S R

TR B, 2 MR AR T B 1A% 0.745 R11.54%. 7£
ER TR AR RS R U5 T, AR 5 2R el R e 2K
B B SRR R A RS AR B
AR SRR N, KRR T 2R T R
B B R OR AL R AL S AR AL P 5 13.2% 5.2 % Al
17.4%. Wit S-175 P12 5 5 24 771 9 5 30 % A #1 (1) 2K 5 1)
JoR P i A L2 A R A PE10.6%. A, T8ARFIZE
BT 9 J5 i B e i R R A R T R B AR T 74 B vy
49.7%H124.0%; TAKEHE (1) 2554 T W o3 4% A 28 de v, CAR AR 1)
T7AHE F)58.3%.
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R4 HHEL XN SRR EX K FET YRR H R LR

Table 4 Effects of cultivation methods and fertilizer and pesticide reduction on dry matter exportation and transformation of rice

i Leaf Z4#Y Stem-sheath
i . AL i . AL
Tre%tfent Exportation Expo@gg{llif‘u rate Transformation Exportation Expoﬁ;[-lt‘ii rate Transformation
amount o rate amount o rate
(mit hm™) (/%) (r1%) (mithm?) (%) (/%)
T 1.16 £ 0.15g 34.73 £ 4.54de 16.75 + 2.84ef 3.04 £0.17de  44.38 + 2.45abc  43.73 + 3.38cde
T2 1.53+0.20cde 43.10 +5.63abc 24.76 + 4.58bc 3.18 +0.31cde 43.54 +4.19abc  50.91 + 4.27bcde
T3 1.79 £ 0.11ab 46.74 £2.89ab  28.57 + 5.92ab 3.36 £ 0.26bcd 45.01 £ 3.49abc  53.68 = 11.91abcd
T4 1.89 +0.10a 48.00 + 2.49a 33.62 £ 3.87a 3.60+0.23ab  46.27 + 3.00ab 63.90 + 7.62a
T5 1.27 £ 0.11fg 40.28 + 3.40cd 18.21 + 3.98def 2.86 £ 0.22ef 41.55+3.21bcd  40.58 + 7.10e
T6 1.43 + 0.23def 43.11+£6.88abc 21.25+ 5.77cde 2.87 + 0.51ef 40.18 + 7.17cd 42.19 £ 10.41de
T7 1.32 + 0.26efg 37.71 £ 7.28cd 20.21 £ 6.93cde 2.65 £ 0.42f 37.76 + 6.02d 40.37 + 12.50e
T8 1.25 + 0.23fg 34.89 + 6.50de 18.14 + 4.92def 3.97 £ 0.45a 46.81 £ 5.36a 57.46 + 12.94ab
T9 1.57 £ 0.29bcd  40.80 + 7.41bcd  22.38 + 7.90cde 3.18 £ 0.26cde 41.38 +3.39bcd  44.70 + 10.55cde
T10 1.70 £ 0.13abc ~ 42.97 + 3.39abc  22.85 + 2.27bcd 3.50+0.52bc  43.06 +6.38abc  47.91 + 12.74bcde
T 0.88 + 0.15h 28.66 + 4.98e 13.31 + 2.92f 3.10+0.28de  42.69 + 3.90abcd 46.72 + 7.71bcde
T12 1.26 + 0.22fg 35.59 + 6.29d 19.77 £ 6.14cde 3.49+0.34bc  45.96 + 4.53ab 54.43 + 13.97abc
BrAE 7= - o o
Cultivation method (C) 31.0 571 &5 3.4 0.2 0.1
GRS T REPAIESpil
E3Gr;)wth regulator type 39.8** 11.1** 18.1** 12.2** 11 3.3
P st
value Fertilization method 19.4** 7.5* 8.4* 28.1** 4.9* 11.2**
(F
CxG 1.6 1.9 2.8 9.3** 8.1** 8.8
CxF 0.7 0.8 2.4 13.1** 6.4* 0.4
GxF 1.4 0.7 0.3 4.8 1.0 0.9
CxGxF 6.0** 4.2* 2.6 4.8 1.9 1.2

A HI A /NG B R AN RIS 25 &g J7 7ML B H] 22 5 B35 (P < 0.05) . *F1**43 5l 7R E0.05H10.0 1K F 1 22 7 B .
Different lowercases indicate significant difference at the 0.05 level among different fertilizer and pesticide reduction methods. * and ** mean

significant differences at the 0.05 and 0.01 levels, respectively.
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M 55 A 22 30 P T - 4 B B 38 SR R i 7K R R PR A
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BRI, PR AL LT KR RE PR 1) RO B e Ak B v
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AITEALFE 5 2 5114.9%; T3 4h {7 e i Ak 53 AUbE 2 Bt s
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FUAEI, 388 I el /D NG A AL P R R 1 5 B8 AL b g e P
W MK A A S TR S AR o 2 A1 AT T R
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Table 5 Effects of cultivation methods and fertilizer and pesticide reduction on yield and yield components of rice
st g ORI g THIE P
Treatment No. of effec}we Banlcle No. of grains per Seed-setting rate 10100-gra|n Yleld_2
(N/10"hm™) panicle (N) (r1%) weight (m/g) (m/t hm™)
T 267.8 + 56.9abcde 210.9 £ 22.2ab 65.7 + 6.5d 26.9+0.4abc 8.9+0.5a
T2 269.0 + 52.1abcde 193.6 + 20.5ab 68.8 + 3.6abcd 27.1 + 0.5abc 9.0+ 0.7a
T3 279.9 £ 61.3abcd 210.9 + 38.5a 68.3 £ 2.9abcd 26.8+0.5abc  8.9+0.3a
T4 255.2 + 47.6de 196.5 + 17.5ab 72.2 + 6.0abc 26.6 + 0.9bc 9.5+0.6a
T5 250.6 + 36.0e 207.9 £ 21.2ab 67.7 £ 9.0abcd 26.5+0.6¢ 9.3+0.2a
T6 258.6 + 53.8cde 201.1 £ 15.1ab 67.2 + 8.3bcd 274 +1.0a 8.9+0.3a
T7 287.9 + 49.0a 207.0 £ 22.5ab 66.9 +4.1cd 26.9+0.4abc 8.9+0.5a
T8 283.3 + 42.0abc 193.0 + 19.6ab 72.0 + 2.9abc 27.2 £+ 0.3abc 9.3+0.5a
T9 285.1 + 51.0ab 207.6 £ 20.4ab 73.1+3.2ab 27.3 £ 0.8ab 9.6 £ 0.5a
T10 278.2 + 37.0abcd 198.2 + 14.2ab 72.4 + 3.0abc 274 +0.4a 9.7+ 0.5a
T 273.0 £ 49.1abcde 192.9 + 12.8ab 68.0 £ 2.9abcd 26.6 + 0.4bc 8.7+ 0.3a
T12 260.3 + 38.9bcde 185.9 + 21.7b 73.3+4.8a 27.2 + 0.4abc 9.3+0.1a
X * *
?uﬁ\gggn method (C) 3 & s LY =
AR AT R Y " .
Grjgvy?hﬁjéjatortype © 4.0 0.4 5.1 0.2 1.8
FE_ E s B * *%
F—V;Iue E%Eti@:tion method (F) e ol 2 1 e
CxG 0.1 0.6 0.1 2.1 0.6
CxF 01 0.1 01 0.0 0.5
GxF 0.8 0.3 0.2 4.8* 0.1
CxGxF 1.2 0.0 1.0 1.1 1.4

[E) S A 6]/ 5 - B 2 R AR IS 24 i Ay AL B ) 22 57 B35 (P < 0.05) . *Fl**43 5| R /< fE0.05H10.0 1K1 | 7 S .
Different lowercases indicate significant difference at the 0.05 level among different fertilizer and pesticide reduction methods. * and ** mean
significant differences at the 0.05 and 0.01 levels, respectively.

*6 MEEXREMTURETS~EM=EMMEZHEXM

Table 6 The correlation between occurrence of diseases, pests, weeds, and yield and yield components

o AR (2 s/ s THE i
Index No. of effecitlve Eanlcle No. of grains per panicle Seed-setting rate 1000-grain weight Yield .
(N/10*hm™?) (N) (r1%) (mlg) (mit hm?)
IHRL B R NSW -0.374 0.176 -0.227 -0.144 -0.673*
] H- 2% B Bk e NBW -0.282 0.077 -0.489 -0.341 -0.648*
RAFHEE A NGW -0.266 -0.042 -0.201 -0.409 -0.453
PHELRL L ELE L FWSW -0.309 0.260 -0.401 -0.267 -0.743**
- S et 5 FWBW -0.200 0.167 -0.620* -0.327 -0.647*
RAR 4 bt B FWGW -0.218 0.041 -0.306 -0.422 -0.505*
& il % % DPFS -0.182 0.270 -0.413 0.011 -0.083
T 73 % ki % DGFS -0.137 -0.431 0.007 0.201 -0.536*
-4 R DMEAL -0.004 0.182 0.477 0.199 0.546*
W5 4 % DMERL -0.235 0.242 0.210 0.095 0.308
I 4 i % Ak % DMTRL -0.028 0.151 0.385 0.137 0.409
BT i DMEAS 0.072 -0.460 0.764** 0.233 0.564*
ZLES TR H % DMERS -0.165 -0.333 0.427 -0.137 0.237
2T YR % DMTRS -0.070 -0.522 0.678* 0.021 0.355

*HI* 5 3 R AE0.05810.01/KF b 2 5 i 3.

NSW, number of sedge weed; NBW, number of broadleaf weed; NGW, number of Gramineae weed; FWSW, fresh weight of sedge weed; FWBW,
fresh weight of broadleaf weed; FWGW, fresh weight of Gramineae weed; DPFS, diseased panicle rate of rice false smut; DGFS, diseased
grain rate of rice false smut; DMEAL, dry matter exportation amount of leaf; DMERL, dry matter exportation rate of leaf;, DMTRL, dry matter
transformation rate of leaf; DMEAS, dry matter exportation amount of stem-sheath; DMERS, dry matter exportation rate of stem-sheath; DMTRS,
dry matter transformation rate of stem-sheath; * and ** mean significant differences at the 0.05 and 0.01 levels, respectively.
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32 MMEARERAREX KB THRAZM~E

GOEAD)

AN TR B 973 HL 5 B 6 5 i R T 2 A% TR B i e
R KRB, KR B R R A S E T YRR S5
IBIEE R, o PR A H B R0 e RS B T A I AR
FAU U RSOk RGO, BEAE RE AR BT T Y
T 7K P e 35 B A, T A B B 2 PR AR, 3T UK AR
GRSEE LN SINE S V@I R VA Ve RN TR
Dhaliwal5# iF 78 % B, BRBFE 235 2 KRR R AR, BEmife
BEH B FRRCE, TG 0 b3 AR SR AR T4 R
R, BHE 7 3URE B R A RS E TR ES
FrRE S AT B A B AT AL s JerR, R R VR AL B A
Jre b B 5525 B v R B AR B T 5 DL A R A R
AGs g PRBEBEE AL R B KRS 3 7 B EGR e BEE A
FITsEn, AERIE B2 s TR B (R A BE 25 3R 1
FET W0, XA RER T AR T P B A R D, B
ST P57 B LS RO RN SOk S B 4y E B, T BN
IKFESN SR R B (A g 2R AN, TR
B AR E 225 a0 A B A, T R TR R A At R
B 2 R O, AR TR DA B G B, O R A
(75 S Re it — 2Bk 2 FOR AR, AR T HEDKAEAER, 3t
T v 7K R A RO B 45 S

AR AR N T R O B AT A KA
TR BER R B EM A 22 677, S-FE L RE Y TR
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