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Regulation Effects of Farmland Water Level and Nitrogen Application
on Winter Wheat after Waterlogging at Jointing and Booting Stage
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Abstract; The planting experiment was conducted from 2020 to 2021 in the lysimeters at Jiangning
District of Nanjing City to investigate the effects of farmland water level and nitrogen fertilization
regulations on winter wheat growth, yield, grain quality, water and nitrogen utilization, nitrogen and
phosphorus load after the winter wheat suffered from waterlogging during the jointing and booting stage.
Winter wheat variety “ Yangmai 25”7 was chosen as the experimental material, after the winter wheat
suffered from waterlogging during the jointing and booting stage, three high, middle and low farmland
water level (the farmland water level down to —40 ¢cm, —60 cm, -80 cm in 3 days after the 1 day
waterlogging) and three low, middle and high nitrogen application rates (160 kg/hm’, 190 kg/hm®,
220 kg/hm”) , as well as a control group with non-waterlogging and the nitrogen of 190 kg/hm’® were set
in the experiment. The results indicated that the winter wheat plant height, aboveground dry matter,

yield, water use efficiency, grain crude protein content and grain lysine content were gradually increased
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with the decrease of farmland water level and nitrogen application rate. Partial factor productivity of
nitrogen was increased gradually with the decrease of farmland water level, while decreased with the
increase of nitrogen application rate. The total nitrogen, total phosphorus, and other pollutant loads were
increased gradually with the decrease of farmland water level. Compared with the control treatment, the
increase of nitrogen fertilizer (220 kg/hm”) could alleviate the effect of waterlogging stress, and promote
the increase of winter wheat aboveground dry matter and yield by 4.76% ~ 23.81% and 2.75% ~
9.19% , respectively. The reduction of nitrogen fertilizer (160 kg/hm”) made the winter wheat yield at
the medium and high farmland water level decreased by 2.20 % and 14.00% , respectively, and the
corresponding water use efficiency was decreased by 4. 55% and 9. 74% , respectively. The low farmland
water level could decrease the yield reduction effect due to the nitrogen reduction, which increased the
yield and nitrogen partial factor productivity of winter wheat by 3.98% and 23.49% , respectively. The
higher the farmland water level was, the greater the comprehensive waterlogging degree during the water
control period was, and the lower the yield was. In addition, short-term waterlogging had a positive effect
on increasing the crude protein content of grains, as the crude protein contentof each treatment was
increased by 11. 50% ~20.21% compared with that of the control treatment. Aiming at high yield, high
efficiency, pollution reduction and quality improvement, it was recommended that the farmland water level
should be lowered to —80 c¢m in 3 days after the winter wheat suffered from waterlogging with 5 cm water
layer for 1day at winter wheat jointing and booting stage, and the nitrogen application rate should be
220 kg/hm”. The research results can provide a theoretical basis for the winter wheat planting and
waterlogging disasters restoration in southern China and similar waterlogging-prone agricultural areas.

Key words; winter wheat quality; waterlogging stress; farmland water level ; drainage; non-point source
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Fig.2 Precipitation, maximum and minimum temperature and variation of farmland water

level during winter wheat growth period
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Changes of plant height, dry matter accumulation with days after sowing
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N220 123 175 149 290 kg/(hm”-d) 53 B =23410.09(1 +1708.477¢ %0 ! 0. 895
CK N190 124 171 148 260 kg/(hm”-d) 47 B=18912.28(1 +3 887.341¢ ") ! 0. 966

TE c oy Ay 23 50 A B 85 /1 90 J0 DR 96 O A T[] A0 25 SRR J6 50 Sy bk s/ 1 0 L 9 T A RN [ 5V, S R R 09 B R R (em/d) BT
Py A 1 K R R SR (kg (h +d) ) 5 G Sy bk e /1 40 i ALt 9 K R S il s B A & /N2 Bk T35 (om) L B SR T4 i (kg/hm? )

2.2 KEKIEHAEMENEFERKEAF A
HEN R

P 2% 2 AT, AR RS, Rt 280 ok B — 3 0 38 B X
AN 7 SR T SR T R A M W M e
(P <0.01) , 4 FH 7K 57 it 40 o % 4% /N 22 45 sk Rl
PATEORL R TR T A RS R (P < 0.05) , {H
PR 2858 H AT AR AR | BB 8 TR T G 3
SO o FEAR R A B KA R AR = a2 il it 4 2 1) 388 in
TR O s A A )i UK R R ™ ik B AR H K A7
(1 o A1 32 7 18 K 24 0k 160 kg/hm? i, 55 4R
FH K A5z T A FH K A0 R ] 4% 70N 22 KB 7™ 48 CK Ab
P43 BN 14, 00% i 2. 20% |, Tii AR 4 H 7K f37 % j 4%
JNFERFRL P e CK A B T 3G 0 3. 98% o 24 it &L
5ol 220 kg/hm® B, 25 85 5 4 BT N 4 /N 42 7 B AR

CK AbFREE RS 2.75% ~9.19% . FEAH TR 4 H KM T,
AR BRI TR T e 4 i G Y 1 i
T R 5 E A R it BT A AR AR | o R R 8 i A
FEH ZASE 118 A AT 328 9 184 T, e ot B A P 7K A7 P9 R A1
BN, 5 CK ANFRAH FL , 45 15 15 b 3% 17 A5 43 el
BRREEARR , L R RO B3R T T S 38

T I8 E 2% /N A2 T A R AT o K AL AR 7
T, FH TV K 25 A B EE TRDBR 0 AR AR R — B, Ak
IKAVE it R e A ) 38 R E K R G I M R
(P>0.05) . mTLEREAN AR T 43 B8 1t 0 R 45
— B, it A AE HE K S AR AR 25 5t A o AR UK
PSR ELEXNHKRE TR EEZ W (P >
0.05) . A& M 7K for XF HE 7K A5 M it F R m (P <
0.01) , 76 AH [t 20K -, HE 7K & Bifi A /K A7 (1) B
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Tab.2 Winter wheat yield and yield components for treatment

A& HH K Az it 4R AR/ (em™?) AR E TR/ g G/ (kgehm =2) SRR/ %
N160 (622.72 £56.64)" (42.00 £3.37)° (47.89 +1.43)" (5068.1+68.9)¢ - 14.00
W40 N190 (656.02 £37.37)" (43.47 +1.87)" (49.06 +1.31)° (6011.6 £111.8)" -0.80
N220 (673. 80 £43.69) ™" (44.88 +4.95) " (49.61 +1.98)° (6226.7 £246.9) " 2.75
N160 (656.48 +18.40)" (43.77 £2.30) " (46.19 +1.14)"bd (5926.9 +24.8)" -2.20
W60 N190 (675.00 +64.55) % (45.23 £0.91) % (48.21 £1.29)* (6104.7 £256.4) 4 0.74
N220 (682.78 +21.20) (46.33 £2.37)* (47.29 +£1.87) (6543.6 +146.6)™ 7.98
N160 (675.00 £32.35) (46.32 £1.73) ™ (45.03 £2.84)¢ (6301.3 £147.9) "4 3.98
W80 N190 (690. 00 +43.77) (46.50 £3.24)* (47.13 £1.75)®  (6388.9 +184.6) 5.43
N220 (707.22 £32.66) (47.93 £2.25)° (47.33 £3.34) b (6617.0+61.6)° 9.19
CK N190 (725.00 £22.80)° (43.73 £0.21)" (45.41 £1.07) (6060.0 £60.0) ' 0
w * _—- ok - _—-
a N * * * TS TS
W xN Kk sk

I FSECE R AR PR R B2 (P <0.05), « KR 27K R FHKF(P<0.05), #x Fx 253K HEFKF (P <0.01),

TR

Rz, 2 3 nA, A TH KA X FE /K B B 2
FER W (P >0.05) , {Hif 2 i K P PR A8 H X FE K
PR E R (P <0.05) , fE M A A KA T,
B WAON160 Kb B , 6 /K i il 25 i %0 ek 14 389 01 228 35 sk
ZIN o A P KA it 0 X %Ak B 4 S K AR A K
I3 A (WUE ) FEE g 4 7 3 (PEPN ) 747 4
BEMLW (P <0.01) fEA] R A& WK ALT, R
WAON160 4k R A, ik 7K A2 fh fk il it 560 14 384 o i 484
Ko AEAE G ST, i 7K 722 A i B A T KA i PRI

BTHE A . A R A KA Bl 2 it 260 o 1 38
WUE & Wi K 1 PFPN 3 37 36 /) 5 76 41 7] i %80 K S
T, WUE F1 PFPN ¥ ifi 25 4% FH 7K 57 11 4 K 17 4% 3457 386
Ko 5 CK ZbHEEAH EL Wit 0 5 B0 M o AR H K
BEAR AT R FARCR 53 3T B 9. T4% (4. 55% F1 0. 65%
(A4 EE AR AE = 1 - 0.94% 16. 15% 1 23.49%
Bt I B0 L AR AR B KA K 43 R L 43 i)
P75 8.44% 10.39% F1 20.78% ,{H E AR AL 7= 1T
B 11.12% 6. 60% 1 5. 56% .,

®3 BABLENEREKEKIMNARNEREREESS

Tab.3 Water consumption, water use efficiency and partial factor productivity of nitrogen fertilizer for treatments

RHEAKNM FEAE  H#EAKE/mn HKE/mm it K A5k B/ mm FEoK it /mm WUE/ (kg+m ) PFPN/ (kg-kg™")
N160 (110 £0)" (53 +3)° (86.35 +6.34)" (363.85 £3.34) " (1.39£0.03)° (31.68 +0.43) "
W40 N190  (115%5)® (55 %5)% (38.55 +4.38)1 (414.65 £5.62)° (1.45+0.05) " (31.64 £0.59)"
N220 (115 %5)® (59 £3)< (75.55 £6.06) ™ (373.65 +14.06) “ (1.67 £0.10) " (28.30£1.12) "
N160 (120 £0)" (64 £0)"¢  (44.47 £29.95) (404.73 £29.95)™  (1.47 £0.11)% (37.04 £0.16)"
W60 N190 (115 £5)" (66 +2)" (48.87 +2.30) (393.33 £5.30) (1.55+0.07) (32.13 £1.35)¢
N220  (1155)* (71 %1)° (52.13 £0.43) " (385.07 £3.57) el (1.70 £0.05)" (29.74 £0.67)°¢
N160  (115+5)% (84 +14)® (12.50 £19.78)° (411.70 +28.78) (1.53 £0.08) < (39.38 £0.92)*®
w80 N190  (115+5)* (91 %1)° (35.18 £8.64)¢ (382.02 £14.64)™%  (1.68 +0.08)" (33.63£0.97)°
N220 (115 +5)* (87 +3)" (64.35 +16.48) (356.85 £24.48)° (1.86 £0.12)* (30.07 +0.28)°
CK N190 (0£0)° (0£0)" (0.84 £0.10)° (392.36 0. 10) * (1.54 £0.02) (31.89 £0.38)"
w ok . . .
a N #k * *% sk
W x N EE *ok *%

2.3 RHEKMEMREXH KPR B 5 R0

SRS P K PR BRI B S HE K BT
o T HEKHT 2% 150 4k B A AR PR — 2,
A TR it B HE K R R AT B R
Wi (P >0.05) , 4 H K Ao K 5 [H] 28 58 B Rk A
e DT AT 36 R R (P < 0.01) o 78 A [A] it 20 &

T, Bl A H K A7 A B AR, HE/K R  RK (%3) , AL
LRI R Tl N = N R £ K A N B RS N S IS R 7
LA T RO A 35 AR T K AL 0 S B K 24.83% ~
40.52% . 19.3% ~ 39.29% . 22.33% ~ 38.22% .
22.54% ~ 37.88% , ¥ A< WK A7 4 B MK
50.00% ~69.89% .48.00% ~ 62.50% .47.37% ~
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Tab.4 Total nitrogen, total phosphorus, ammonia nitrogen and nitrate nitrogen load in drainage for treatments

kg/hm’
A K oz it ik IE¥ ik i) Tl B A e [GCEWR:)
N160 (0.445 +£0.025)° (0.0023 £0.0001) (0. 154 £0.009)° (0.212 £0.012)°
W40 N190 (0.462 £0.042) % (0.0024 £0.0002)1 (0.160 0. 015) (0.220 £0.020)
N220 (0.496 £0.055) < (0.0025+0.0001)<! (0. 171 £0.009) “* (0.236 £0.012) “*
N160 (0.538 0. 001) " (0.0028 0. 000 1)" (0. 186 £0.000 1) " (0.256 0. 000 1) "4
W60 N190 (0.554 £0.017) " (0.0028 +0.000 1) (0. 191 £0.006) (0.264 +0.008) "
N220 (0.596 £0.008)" (0.0031+0.0001)" (0.206 +0.003)" (0.284 £0.004)"
N160 (0.756 +0.118)* (0.003 6 £0.0006)* (0.244 £0.041)° (0.336 +£0.056)*
W80 N190 (0.731 £0.025) " (0.0037 £0.0000)* (0.264 +0.003)" (0.364 +0.004)"
N220 (0. 744 +£0.008)* (0.0039 £0.0001)* (0.252 +0.009)* (0.348 £0.012)*
CK N190 (0.000 £0.000)" (0.0000 £0.0000)¢ (0. 000 £0.000)" (0.000 +0.000)"
w - . _- -
F N
W x N sk $k $ok sk

65.00% 47.46% ~65.45% . HE7Kk vh & 17 17 DL &
RE . BT ARIEAT R HE K, 253K 50 Ak BT R H R
He K ffr op B L B BE BT 4 G Dl 0.445 ~
0. 756 kg/hm” 1 0. 002 3 ~0. 003 9 kg/hm”
2.4 RHEKEZSERENZL/NEFH LRI
i & 4 (R R /NS 7 B 3 s 4% Ak B 25 57
BHE(P<0.05), s+ FR2EFWEFH(P<0.01))
AT A KA i 220 e K 1 DR 28 58 0 R R T A e
Ky KIS b RLER 1 M R 1 i 38 A W S R R T

(P<0.01), 15 CK ZbBAH LL , 45 87 57 Ak BEXT IV FF AL
A& %Em 11.50% ~20.21% , B 5 F & &

M &S E DT 2.82% ~ 50.28% .
3.43% ~34.35% , {EARIAR KR T, B EERER &
5 G 2 T 19 996 0017 0 ( WS0) 3 S B KU U
AN (W40 W60 ) ; 4L s 25 1k 76 5 4% 11K it

CIN160 CZN190 EIN220 EECK
W™ N* WxN“

20 ;
) b & b
215 ed ¢ g
il € ¢
Kt
R 10F g
pd
2
i SE
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— e ced 2 <
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Hoy R 07 5 ik BB A P K 7 1 A S 1S s st/ L
A R B A K AL Y B AR B W . &
Pi it AL B, W8ON220 4b PR £ 1 5 8 R 4 R 1%
R

2.5 ZFEFHRERSFEXRMEREN TOPIS

HH R

MRS e B 45122 2 B G R R AN
R, 5 SEW, 1% R M % K5 BB N R, =1 -
0.001 2SEW,,, FEAIRIEH,24 SFW & 5 em B}, 7E)ifE
SRS 160,190 220 ke/hm® T 252 Hh ¥y 9 6 4
WL FA/NE R, 5 SEW, 1196 2 i 2, I43 15K 15
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Fig.4 Contents of amylose, crude fat, crude protein and lysine in grains of winter wheat
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ZAMER K. fF N1I60 T, R =1.152 4 - 0.001 1SEW,,,
R°=0.98, W = - 27.21 - 0.003 6SEW,,, SFEW =
-136.07 + 0.98SEW,; #£ N190 F, R =1.131 -
0.000 S8SEW,,, R® = 0.97, W= - 23.39 -
0.057 1SEW,,, SFEW = - 116.96 + 0.71SEW,,; 1
N220 F,R, =1.137 9 - 0.000 6SEW,,, R* =0.97,
W= -24.63 —0.0929SEW,,, SFEW = - 123.13 +
0.54SEW,, , it X RALRI 1 SFEW 25 L L3k 5,
WEOKJE 3 d P& ] e F KRR R, 4 K R
SFEW i /., SFEW 7 W60 Fl W80 7K T #/hF
0, %5 CK AbFEAH HL, W60 F1 W80 7K SF- %t 1 4 7=
A IR AT AMEONE , T AR 3E T 2 /N2 3G 77

5 BFRRAEBZNZESGHRER

Tab.5 Comprehensive waterlogging index of

winter wheat for treatments

JLEL] SFW/cm  SEWg,/cm w SFEW/cm
W40N160 5 294.50 -28.04 90. 17
W40N190 5 180. 30 -34.55 22.54
W40N220 5 195. 85 -51.95 34.51
W60N160 5 148. 05 -27.64 -19.42
W60N190 5 148. 50 -31.88 -10.89
W60N220 5 118.23 -35.61 -59.76
W80N160 5 114. 50 -27.48 -62.41
W80N190 5 100. 00 -29.94 -35.18
W80N220 5 75. 00 -32.33 -78. 66

TEAEWEK 1 d SHEK AT, SFEW Sy 1E fi AR 3% 87 5 %) 45 9 7
A W32, SFEW Ay B 1 AR 3R 25 351 X 1 10 77 A 7K 73 MBS 8ORE

AN e it 287K X5 7 B 3 B AR A 5 7 i O R
B Rk E S, 45 R R %50 4 3™ 1 5 SFEW
BOMICKR, BLA, M R 25 A B B bn 7= it
Wi it 0 2 %) 3 o i

8000 - . . e
m NGO @ NI19OZI{E A N2203Zi{E
—NI6OI G  —--NI9OBILEME  ---N220fLA1E
7200 -
Roo Y =6343.9-3.4207SFEW (R?=0.99)
E 6400F
i
mg 5600 - S
£ ~~
Y10, =6118.9-6.3097SFEW
48001 ° (R?=0.87) S
Y, =5787.8-8.0343SFEW ~
4000 "RZ=0,99) I 1 | 1
=200  -100 0 100 200 300
SFEW/cm

K5 AREEEKFT SFEW 5775 C R
Fig.5 Relationship between SFEW and yield under

different nitrogen application levels

DA™ Ak 8 R AR AL B AR SR AR AL
TOPIS 3 {0 3 4k 15 22 B8 0187 15t )5 35 1L 179 4% FH 7K o
Kt/ . 2 6 45 R FE W, CK 4b B A, Hk ol
W80N220 4b# . [H it , >y 9 4% 1 5 3ot £ 3, B 7
L/NEARR N R 32 07 05, R A b R K, B
3 d P IE Il R HEACRE A KA 3 i ZE - 80 em D
T, FF8 i ZUIE 80 kg/hm® (4 /N2 #4110 it 4L
3 220 kg/hm®) |, ] 7E {5 50F 4 /N 22 77 4 B Tl 4
1o 2 /N ZEFEREL BT FN ZK BRI TR, I 020 e H HE
K R A

£ 6 15 TOPIS 5 & TEMER
Tab.6 Comprehensive evaluation results of entropy weight TOPIS method

=7 (= W5 0 I
Ak 7 Ty, FEE/ WUE/ PFPN/  BRfMf/ MEfifi/ HEASG®E, BEARSE/ - HeFr
(kg-hm ~?) (kg-hm ~?) (kg'm ™) (kg-kg™') (kg-hm?) (kg-hm?) (g-(100g) *')  (mg-g™') :
W40N160  15920.50 5 068. 1 1.39 31. 68 0.445  0.0023 10.76 2.30 0.288 10
W40N190 16552.08 6011.6 1.45 31.64 0. 462 0.002 4 10. 85 2.82 0.317 9
W40N220  19787.28  6226.7 1.67 28.30 0.496  0.0025 10. 84 3.19 0.412 5
W60N160 16 068.53 5926.9 1.47 37.04 0.538 0.002 8 10. 85 2. 60 0. 336 8
W60N190 18 903. 51 6104.7 1.55 32.13 0.554 0.002 8 11.04 3. 15 0. 361 6
W60N220 21491.23 6543.6 1.70 29.74 0. 596 0.003 1 11.52 3. 14 0.434 3
W80ON160 17 346.49 6301.3 1.53 39. 38 0.756 0.003 6 10. 95 3.25 0. 356 7
W80ON190 22 120. 61 6 388.9 1.67 33.63 0.731 0.0037 11.24 3.20 0. 420 4
W80N220 23410.09 6617.0 1. 86 30.07 0.744 0.0039 11. 60 3.38 0.459 2
CK 18912.28 6 060.0 1.54 31.89 0 0 9. 65 3.50 0. 624 1
3 it By BeisiK 80N B SR T R B = H X 77 i R e
W AN ZHANG U B, 5 Ak e K xR 2 A

R AR TIF 7 2% 0 95 A 30 5 SO ok A 0 i b
Fo i TR (BAS W 9T 2 U 0 P 9 0o B
HWIG4 BE 1A BB AR FT T, & /N 22 78 4 399 9 %
(3d) J5 T LA I P A2 e i A A R Rk
FHLE R FR A KD L AN, A BT R X

LU, V8 KA A6 (4 25 0 o 0 T RS A BT . AS F
FELE RS ZHANG 267 ML iR 56 % B4 85 3 A 2
N O bR B CK Ab B8RRI 0.96% ~
7.37% HH 5315 5T A0 # A T4) J k F iE ER CK
REFR AR 38 K 4.76% ~23.81% 0.14% ~9.19% |
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T8 Y b SR AL R A 2 5 5 AR R A/ NEE AR
P A B AE T o B 0 K e I T
A oL kv s AL R R B IR R IR 2 L AR
Bt 7 B AR 994 R AT L o 3 35 o ERBE R /)
2 FH PR AR WOCIR B0, 3 s bk it 2 325 o R Y o
FEAR 0 6B VR T, 3 5 35 35 0 30 - 1 Atk 0 A3 A
ORI 1, 5 v A AR e S Ak T T M O el 2D A R I
AR, AR &N ERE T YRR
A RO | BRI B30 K TR T e 34 e 2R A 1 1
TR K i U 220 kg/hm® B 4% 2E K R 4
PR¥K B R K fE, 5 ZHANG %' Fil DING % #f
FE IR IX 4% /N 22 I T RO ME LB R 225 kg/hm” i
— SR — L, CUT 287 % B, 54k v /K 4% 1R AR
o, Wit e A KA AE 3 d R % - 40 em b FRA /)
AL, AN 4R 5 Z AL, WAON190 b 3
B CK AhBEF= B FEAC. AREhtk e T
A AR DR A B A FH KA 1) AR T B
R ARA KA (R BKAL 3 d FEE - 80 cm ) Xf
IO M 0 A R R R A o R B i KA, 2 e
AWAEVL I JE A B 05 3 d R LR K 6L HE 2
=70 cm X —25 88— 3, BLAh, KT A R R
ANEE A OGN, 5 A AR ORI R RO B TP
SR VIHI S . SHAO 277 i 1, 4k 15 2 R4 g ok b
P BEAR T AT SRR AR AR R B . AR, 45
B 5t Ak FRAR X CK Ak 3 0 F B R A%, F B0 Ok %K
TR BT S 1S I, T BE R TR I 6 3 B
INFEZEBERCT ™) 4% 05 5 Ak A 00 B A, T
RN G AREY E SR SO T i e 2 A
YR G IR R A i1

AR HH FE 7K 2t G 45 A7 49 552 s 2 JH FE 7Kk TN RR 1] 25
K3 B K AR B 0 o T 2 Y B GO i ik
X HL R ZKHRIE 0.5 m 1 1. 0 m X7 4 /1N 22 78 Bl i 43
B4 510. 50 mm A1 499. 33 mm, 4 B 5% 2020—
2021 A 4b A FE K & O 352. 85 ~411.70 mm,,
R & Bl PFPN il %5 Jiti 0 7K - i 42 /8 1 328 347 1% 11
X R WY o it B R TR s B R A= 7 T . AR A TR
A KL T, 4 Ak 3R 7K J ) ] 28058 i it 20 = 1) 48
T N 3 3R WY HG 0 it & A A A /N 22 A R K 43
IR R o TEAH At ZKF T, WUE 1 PFPN
TEARAR KA T 35 B85 K AR 4% FHHEZK v i) 897 A
S HE K o vk BE R HE K R B O, & L AE
A5 IE 9 2% W R HE R A IO T HE K R TR 2
HeaK v iy e B o AS B3 o, A T HE K o B A 1K
N7 ) B AV T 384 o, S R K P B R VR R A
7 far 1 Bt A FH R o7 1Y) ARG T 38 o 0 5 K B
BT SR AR AR 05 5 e S R B 2 T

W B S O B T AT ST g K 1]
A 1 d,HEK RS Y A LR R . LAk,
ARG b A0 L B RS T 43 B AR R R — B, ALK
5 AR 2 A 4 30 G R RS T 3 AR X K
Bl 7 TC S B MR

INFEATRLER 11 BERY VR R i S A A
W P s N A R Y fEARIR S P, 5 CK b B
R EE, 4% W5 35 Ak BROX R OFFORD OB & 1 & BT
11.50% ~20.21% , B 5 3 A5 2 5 A0 R 2 4>
BTFFE2.82% ~50.28% F13.43% ~34.35% ,iX 5
Zm B BRI AE R B i R RS & B i
K AL BRFAAR T AT RORLTEAS & i R THIE & i,
AN A Yo 535 5 4% P T e M o AR 0 4 R R 0, e
AREE I BE T F W] Rl b A R A i R R R
it i 205k 1 84 00 TG 38 00, AL A AR RUHL W
ok I A T . A IR B B ST A5 S 2 A
AL, R FORLZR 1 5 R 2 R o i o i 2 1
TR FH 7K AL £ 6 UG 728 W7 94, 1 T b ik B i
SRR S A T U /N R N B T R o e AOM
Tl 15k A P K037 B4 AR AR 20 189 R PR/ o A T
B2 T4 FH K 0 7, 1 400 32 0 5 B K, R 995 0%
bt B 4% /N 22 bR B 1 S 1 T R R TE A
(0] %2 (AR

il 4882 44 0 R A FE K 7 PR AR AT Bl T 46 /N 22 M bk
AR T N R AR TR T (R4 0
HPFPN FRAR 0, Ho A K AL 1 B A 23 515 HE K
AR, DA T S BOA TR B S 3 e W R B e
e B, AESE R R AL TOPIS i3 T2 4 H
FRIEAT T L5 A0 VT, BF 9 405 R 26 W] & /N 22 1 22 7l
I 5 RO LAY A H K7 N 328 1 d R 3 d gk
IR - 80 em, & /)N A2 B A A 77 3108 RO b R A
220 kg/hm®, 5 5 J3 fl 2% 78 71 3 F J5L 1 DING
2 OV L 1 M 1 F 7 205 A o — 3L

4 g

(1) /N2 I bR & T 9 o 2 il 4k 7K 7
Wef AV R it 2t 484 0 T 2R 1 R o B O AR T B A
JE AT LR SR8 55 2R 4, 5 N190 AH L, N220 7K
AN FE bR R T W R B i 1.70%  ~
4.04% 6.36% ~19.28% , 4 H K %, Hof 7k
1) 23 5 5 ot R R /0N i A T KSR v v AT
Yy J5t HE L s AR K A7 43 50 3 0. 65% ~ 4.01% |
1.26% ~32.53% ,

(2) 774 Ml WUE Bl ¢ FH 7K A7 4 3 KR it 40 it
(R 38 fin 2% 7 385 K, PPN Bifi A [ 7K 57 1) 38 KT 320 ¥
8 KA B it 22 8 398 00 32 ek /) o 4 it 20N T % iR
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BRI, L AR KA IR i B A
/NZZ Yl AT WUE R [ i I A B K A2 7T AR AR 48
I 8 il XoF 7 B 1) AN 52 i, A1 2 4% /N 22 3 7 L PFPN
P o

(3) TEARIRN I & 5 T, Bl 4R HH K A7 FEAIG, Rk
SR R TR B TS Y W B A, (H R HEK
o far 45 A B R AL R B far AU 0.445 ~
0.756 kg/hm’ 0. 002 3 ~0. 003 9 kg/hm’ .,

(4) Wi Bt 8 REBCE A /N R R BT, 5 CK 4k
PRAH Eb , #5957 15t Ab BB 4% v By R R % i A il R
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