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1 MRI57H%

1.1 et

IS T 2021 4 3—7 HAEMIALZE M T RN X AR
WA 563 (30.349 5°N, 112.154 4°E, #§k 28 m)
AT, 2021 43 F 28 H¥EER, 7 H 25 Hifigk.
56 i P A5 0 [XJeg 0 G ZE RS X, 24P 33 K
B 1089 mm, KiF 16.5 ‘C, HIERKAE 1742.4h. iR
UM AR Sy RS, IR KRG L, (AR
IKZEH 23.8%, WMIEIKEN 28.6%, AT EN 1.5
g/em’, FEFRATLIE 0~40 cm FEARLL AR LK 1.

& 1 X 2R A TR
Table 1 Basic chemical properties for test soil

SR kg AR kgD SHE(g kgt HESER/(mg kgl  EAGHE/(mg kgl)  WEEE/(mg kgl  HEHUEE/(Q kgl  pHIE
1.71 0.35 7.46 195 85.1 63.4 17.85 7.63
1.2 Rt HHSFIME .

VEK 7 BB HIHERE (B4 SESARA FH 4L, A
A HIREF 2~3 em WKIZ, ERWGRETEAE T,
10N CF) MITBAS N OKFEEREREN—H
TREF 2~3 cm HIKJZE, SPBERIAMGH, HA&4EFH
BRAREFE 2~3 cm FIKZE, EHZAE 0~20 cm T E HIEK
PR F-20 KPa i FRE K & 2~3 em HI/K 2, Wb &,
ZIRGRAT 7 REAWIKRY, 108 AWD) 2 Fifi .
FAEFCHAE AR E i @R R (ND , FlRERS
BERIRRIM (60%15 R IR &= +40% B RE, N2)
A4 ER I IR R (N3) 3 ANKF 1R B i
IR S REN 46%, BERIRE AWM EEIRE, &
BE 43%, BBHA 3 MH. S4B aEEEN
240 kg/hm?, N1 A5 2 hf RAME—8, R —%&
IR RS, B KRS 40%+7 BEI 30%+40
1 30%. N2 AR BB, BIEEE 60%
BREE, ZEIEIE 40%/RE. N3 ERERRAT 1
REAFEETEA  FTA /NMX P,0s GEBERRES , P0s=12%)
Al K0 CRALER, K0=60%) FEZ 514 904 120
kg/hm?, FVEENESERRAT 1 U -

AN 3 RESE, RAZEEENRE, it
18 MRLG/N X RN X AN 5.92 m?(2.62 mx2.26
m) , /NXPUSEHE 60 cm (H A 38 m A L & A
T 30cm) , 9% 30 cm BB /KEREREIT, Bkl
RERRA/NX E K RIS ARK R A Oy <R AE-
1527, 47HE 18 cm, FREE 12 cm.
1.3 MEEFESHE

D ks EKRESAEE], /XIS 10 ik

iy I BRI MRELR B 256 B A AR A 2 A B8 (000D

2) MEERME: ERKBEEEY, SNXEE
HLIZEL 10 #R/KFE, HHASEREIAE L SPAD-502
-2 A E S LR 3 ANERAL SPAD i,
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3) FEHIIE : 3 T AR F AR A R i
BEAT HIAVEORE, e R AT AARMER 3 R R kedk
ZEL i B IE  AeAE, HEAE 105 CTRARE
30 min 5, %5 80 C FHLT i =R &

4) ZEEEHIIME : B/NXE 107V EARENER
FEAR, 2 T4 T A e A A s 2R R G 4 B
OIS E S g 15

5) PR AR WORET R IZS SO E R
NIRRT [0 2 N B R, AR, TR
JiE . GG EA RN ER, FEHKIEZN SR
TR, WEMAEMR RER R, WEsohi. &
i, SR AR & /N DOFFRL ™ B8R FH S
W ST 77 20 5E
14 BIELERITE

Excel 2010, DPS ¥ b ¥k it ; £ H iR
KH /N EMNZE RS (LSD) .

ZEEEREAR (%) =
R SRR 2R B850 <100, (D)
W3k4E %0 (Harvest Index, HI, %) =
(FEAPFERLP 5/ A _E S F0 i &) x 100, (2)
YEM A KIEHR (Crop growth rate, CGR,
g/ (m*>d) ) = (W2-w1) / (12-T1) , (3)
A w1 A w2 SNAETE 2 UG RE s R4 5 s
& (g/m? 5 T1M T2 NETEI5E FINTE () .
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Fig.1 Leaf SPAD values of rice for different
water and nitrogen treatments
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Fig.2 Effects of different water and nitrogen
treatments on plant height of rice
2.3 NEIZKRLEX K FETYIREMEYE KRR
HISZE
M3 2 A, AR R IR, 5 R L,
TR RE S A A KRG 0 . AT—REAAT
5 N1 ACFEAALL, N2 N3 AbFREY A K Z 8
RS, 5L, RSB T
RIS, . BRI TR R B, T Y]
2, BT R EAS TR ERE . T
WA, 5 N1 ACEAHEG, SRR s N2,
N3 AL 45 H T AR REIIHIIN . CFN3, AWDN2,
AWDN3 A& P ) sl AL TV AR R RO .

& 2 FARI A R IR R K RAL T T AKAS T4 & 69 T AL

Table 2 Changes of dry matter quality in rice at the heading and maturity stages for different water and nitrogen treatments

A/ (kg-hm™2)

R/ (kg-hm2)

HEBE A CGR/
VZEE e % " f &t % " i it (gm?d")
N1 675.3£0.3¢c  728.4+0.3a  185.0+0.4b 1588.7+0.4cd  2219.8+0.4a 1207.7+0.1b 7 096.6+0.3¢ 10 524.1+0.3b 7.5+0.5d
CF N2 975.840.4ab 749.0+0.3a 214.7+0.9ab 1 939.1+1.3ab 2355.1+0.4a 1314.0+0.3ab 7 507.2+0.6ab 11 176.3+0.9ab  13.2+0.3ab
N3 1036.8+0.5a 747.4+0.2a 269.2+1.8a 2 053.4+1.1a 2567.6£0.7a 1314.0£0.3ab 7 410.6+0.6abc 11 292.2+0.9a 12.7+£0.7b
N1 654.3+03¢c  724.1+04a 176.1£0.1b 1554.5+2.2d 2 458.9+0.5a 1263.3+0.3b 7 386.5+0.4bc 11 108.7+1.0ab 10.4+0.6¢
AWD N2 944.7+0.6ab 730.2+0.3a  209.3+0.9b 1883.3+0.4ab 2 603.9+0.9a 1 403.4+0.4ab 7 744.0+£0.7a 11 751.3+2.3a 13.9+1.1a
N3  837.9+0.3bc 735.6+0.1a 208.3+0.2b 1781.8+0.6bc 2 587.0+0.3a 1529.0+0.3a 7 570.0+0.1ab 11 686.0+0.3a 12.9+0.2ab

W RIS RS R RO R 0.05 R AT, T,
24 AERIKALEX R ARKESHEE TYRSE
EppA

FHE 3 A, RS A EE KRS A5 28 B T 5 4y
BeA 25, IWTYIRIE & & B Atk E, RIH
FE>ZE> 1, 25 5 TR A P ZEAS TR AL HE ) T8
BEER, WEHTYRSER BRI : [F—
PR, AN it U ) TG Y 25 2 s 17 (] — it 25U
AN, CF MHEEZEKT AWD 4H . #5405 &
=1 L Ak S T S 2= R BB A R, R T

WA REBRAT A T T 5 FDFFRL ) 3 P o
& 3 IR K RALIE T AKAG T4 i 5B e A5
Table 3 Dry matter distribution ratio at the maturity

stage for different water and nitrogen treatments %
W7 i AR ES i Tl

N1 21.3+.4a 12.440.4a 66.341.3b

CF N2 21.240.9a 12.2+.0a 66.6+1.8b
N3 21.1+2.0a 12.14.7a 66.842.7b

N1 20.3+.3a 10.440.6b 69.3+.4a

AWD N2 20.1+1.8a 10.240.7b 69.742.3a
N3 20.640.9a 10.8+1.0b 68.640.6a
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2.5 FRIKEAIBITKFEZEEH R ZE SRR AR

B 4 7750, AR — AT, 5% AL,
T2 HEE T BT AR S AR 1) 2R BE R L,
WM ZEBE RO B35 22 5, M H 2R BE ARG . AT —
VEMAT, 5 N1AREAREL, R AR
I N2, N3 AbF ZEBEROY D, T N2, N3 AbEE
(FZEBE BRI, 5 CFN1 ZbFEMEL, AWDN2.
AWDN3 A3 [ ZEBEEL T /b, 17 2R BE R 2
B (P<0.05) . BWITEZBEBAS (60%I5F
JREHA0% A R 2D B8 100%45 B K &8 FT kb 7k

ML, THRACEEBL T A RS FRIE. S5 SeRA
TR BRI AE LT, 5 N1 AL,
N2, N3 AbEFHE T AR B 45 A
THRLF . AWDN2 AbBRAIBERIE, S5se. TR
B E R . W TR B R S (60%1%
B IR ZEHA0% B IR ) 8L 100% 38 R EH R T
IKAE P B SRR
& 4 RREKAKE T RAGH 2R AL ERARE
Table 4 Tiller number and tiller percentage of rice for

different water and nitrogen treatments

TR BE, 1R RBENAEE. WA 2ERRHI(m?) =i
— L= S KA ER Sk T Y FREEZI%
2.6 FRAFAIEAIES B RAREENER LALLM N, ]
R R NI  447.6488a 3545451a 325048.9ab  64.843.4d
HIZ 5 AR, AT SRR, 55 H AR S CF N2  3982450c 3357427c 3164437bc  77.344.2b
FHEE, FVRAS B REWE KRS B T . AT — R N3 3927+18c 3161#3e  3105+5c  77.645.4b
BN, 5 NI AFRFHEL, N2, N3 LB = 2 AL NL 4205238 34402540 3301442 68.2236¢
AWD N2  3889465cd 3262432d  322.1430b  80.842.2a
S FE B 2 k gy .
SRARHGH R FI N, HAE AWDN2 AbHE T ik S5 K N3  380.7437d  313.4#30¢ 3181#3bc  82.8+17a
TN " . s
HErE A R B R, BB, 5 R
%5 TRKALET K487 2 A LM AR
Table 5 Rice yield and its components of different water and nitrogen treatments
TEWE 7 50 Jith AR 5 7 &/(kg-hm2) 1 R FHEHY/ (<10 hm2) AR H LEILER % THRiFi /g R Fa%%
NI 7 485.420.1e 200.049.4b 140.042.2¢ 75.6:4.2¢ 23.040.7b 69.3+1.8d
CF N2 8 286.140.3bc 307.8420.2ab 145,34 6abc 81.422.4p 23.940.5ab 74121 0ab
N3 7 966.00.1cd 304.8421.8ab 144.242 9abc 82.1+1 3ab 24.620.4a 70.5241.7bc
N1 7 690.240.3de 292.7+13.9ab 142.042.3b¢ 76.140.8¢ 232+1.2h 69.242.1d
AWD N2 8 776.540.2 314.042 4ab 149.242 22 84.540.6a 24.240.6a 74.641.6a
N3 8 430.020.1ab 315.2+4.8a 147.3+4 5ab 82.041.7b 24.940.2a 72.1+1 3ab
3 i H, 5 N3 2bFAHEL, N2 AbFEHE SR —E S

HEAEHRIEMER K ERBEENIEHZ—, K
T~ &1 80%~90%#iK H GG R, H4Ra 2
VAT EER R FERDCA R, HRERESIKA
SRS A RE SRS T SPAD B RE IR EE < M E
PRI B SR3R B . AR, & IR 2 PR
AT —RER KRR i sk g, X 5 ET ARSI
— 3o X RN FUREE A A T A K S e A
) HoO2 2R, UMk S A 5 i 2 AR 281, A il
TR A K FEOT F A LR, SRR R T
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An Optimized SCS-CN Method to Calculate Runoff over Different
Underlying Surfaces in Yanqing District of Beijing

LI Zhimei
(Water and Soil Conservation Management Station of Yanqing District Water Bureau of Beijing, Beijing 102100, China)

Abstract: [Objective] The soil conservation service curve number (SCS-CN) method is an empirical model
developed in the 1950s to estimate event-based rainfall-runoft response. We propose an optimized SCS-CN in this
paper and apply it to calculate runoffs in different underlying surfaces in Yanqing District of Beijing. [ Method]
Seven different underlying surfaces were selected, and long-term measured rainfall and runoff from each is used to
establish and validate the improved SCS-CN model. [Result] (DThe results calculated using the standard SCS-CN
model are higher than the measured values from all seven underlying surfaces. @The improved SCS-CN model is
more accurate than the standard SCS model to reproduce the measured data. 3The improved SCS-CN model is
most accurate for estimating runoffs in fallow land, followed by forest land and cultivated land. [ Conclusion] The
standard SCS-CN model is not suitable for calculating runoff in the seven underlying surfaces in Yanqing District of
Beijing, and the proposed SCS-CN model significantly improves it.

Key words: SCS-CN model; runoff calculation; runoft curve; model improvement; Yanqing District
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The Combined Effect of Irrigation and Nitrogen Fertilization on

Dry Matter and Yield of Rice

PAN Chen, YANG Yu, QI Dongliang”
(College of Agriculture, Yangtze University, Jingzhou 434025, China)

Abstract: [Objective] Nitrogen uptake and its translocation in crops is modulated by soil water. In this paper, we
studied the combined impact of different irrigations and fertilizations on dry matter accumulation and yield of rice.

[ Method] The experiment was carried out in the field, with the variety Liangyou 152 used as the model plant. The
experiments consisted of two irrigation methods: conventional irrigation (CF) and alternating wet and dry irrigation
(AWD). For reach irrigation method, there were three nitrogen applications: 240 kg/hm? of traditional urea (N1), 144
kg/hm? controlled-release urea + 96 kg/hm? traditional urea (N2), and 240 kg/hm? controlled-release urea (N3). For
each treatment, we measured the change in SPAD in the leaves, plant height and the total numbers of heads, dry
matter accumulation in each organ at the panicle extraction and maturity stages, as well as grain yield and its
formation. [Result] When nitrogen application was the same, AWD increased SPAD, crop growth, tillering panicle
formation rate, dry matter accumulation and distribution ratio of rice leaves from jointing to filling stages. When
irrigation was the same, compared to N1, N2 and N3 increased the stem tillering panicle formation rate, crop growth
rate, dry matter accumulation, the numbers of grains per panicle, 1 000-grain weight, fruiting rate and grain yield,
the yield of N2 was higher than that of N3. Overall, AWD+N2 increased SPAD, stem tiller panicle rate, crop growth
rate, dry matter accumulation, harvest index, panicle number, 1 000-grain weight, seed setting rate, and grain yield of
rice, compared with other treatments. [ Conclusion] Alternating wet and dry irrigation combined with fertilization of
144 kg/hm? controlled-release urea and 96 kg/hm? traditional urea is most effective to reduce ineffective tillering,
improve nitrogen in the crop, and promote dry matter accumulation and its translocation to rice grains.

Key words: rice; alternate wetting and drying irrigation; controlled-release urea; harvest index; dry matter
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