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BRW, &0, ¥ K, 3%, K B

(P E Al K% PR S E2E B, Jbat 100193)

% KRG B SAE (GCRPS) IR AT 25 A /K o B4 7 %00 45 32 &, (RAT 56 78 IS VE RS 1 1) /K 35 4 6 38 e %
1 FE K B BRATY SR A0 M LA v 20 o Sk, AR TETE R R T O 2R RS, IR RE 6N R AT
Gy BE I X 3 AT K (TPRPS, B4 /K Al ; GCRPS,., WA 55 IF R FFIR X L34 1 15 GCRPSg, M
o AR AR X O 4 K A T A9 80 % ~ 100 %) . 34N AUKE (NO, A% ; N1, 150 kg N/hm' IR
% N2, 75 kg N/hm' JR % +75 kg N/hm” 39 3% ) 3t 0 A b B8 47 T /K 5% 51 5 11 28 B8 AE K 40 7 . iR IG BF o0 45 R % 9 .
(DAEAWL = HER T, R AT LA HR 23 5 78 & AR A BAE K, (R 3 Bl v > 2% 5 #E
K, TR AEE B, JUHIE GCRPSwe s (2) K 425 T W1 W 1 28 I K A8 (L LA AN 32 K oy 5 A R AL R 52
W, BRI RION AT RONEAL, BINES, ERHANREEME, ZRBEER; )RR Z N, HEE
TR B E R IR RE K, Z G K i B E W i s (DA Z 0T, SAEEAA L, it T B 25 R EFE
FEAK, (P it A 3 2 1] 1Y) ZE IS FE K 25 S A K.

KEF: KHEEBRME, ZEW,; K&V KT

hESES: S278 XHEAFRIZAD: A doi: 10.13243/j.cnki.slxb.20160115
1 W

KR R 3R FhoRE I RRR T R R KR BEM 2 —, 2 R AL S8 W K R Al 7 X (traditional paddy
rice production system, TPRPS), fE/KEHW K, A L4 EBHKENS4 % . KB KR 65 %mo
ST REX H g BB K BRI TR B, kR KRR AT AR R O T Y 2 A A S KA A T
AT FF B2 K J ok AR P i A SRR, 324 Sk, AR AR B AR R L TA) R L K R A R
LA L ROK RS K ME M AR B, M, KRS 35 1 (ground cover rice production system,
GCRPS) 8 I\ & /K Bt I B8 il tth, DX S 95K el . 38R fll vl FR 8k e iy s 28 i 2 — o i T A
BREFHOTK . A WP EEHESY, GCRPSETER E AL, rh |l KSR Tz 5
S BT K RS 56 R, AR R R RS AT SURE N S ~ 7 m B SRS, KRS A F IR
W KZE . AETE SRR R)ZE B EL FARRACRE T KA AR . KT AR
o R 2 BUHR R TR 55, AN SCHE I 58 6 G 2 K R B B A A 7 IR 2R

A FH K X5 7 O R FNAE W AR KB T o R A B BE R RE L ROl K B IR R S A B
FIKBN B A BRI EH A T o EEME L MEKpEERRE FEaEER . #B. W2
Bilw . B HEK . BgEaEKEIL T, FLh S R A AR K , AR PTG RR A SRR K (AR AE BEFEIK)
AFXE T2 BRAE K T 5 0 B H R RGE K 28, B SRR AR K IR B UG, &at 2409, R0
ARG H K 394 06 38 O BEAC T 28, AR FAE KA 5 20 % ~ 40 %, HAX 60 % ~ 80 %) g E A #EAK "L K

Wk H W 2015-01-27; R i H BT 2016-05-25
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T BB A T 26 S DR TRIZ B R, AT AT R A0 A FET A 2 25 RE /K RIE BB T K ik, K
PR O ARSI 6T, SRS 3 A o VR T KA 1 DR R T K R PR i AR S
AT K T B A A L B 16 5 2R T 25 I RE K ML A7) 8K 8 X L 0 22 T A R A B S 2 8 T R
o AR K AR RE K ML A R B A, (BB R R R IR . B, LRSS M B, KR
R AE 28 B A TRMBT 2, ERVIM TR RIZ S T L2 2 B K S8 ZR, W2 06 55 H IR 2
B, Bt L, HEESEHESRAORZEER, HAePSES, BHEZBRILEATEA. B
SR, X T A SR ROR EH R 0B U O A e B HL A ) LR OV 5 A A E A L Hok, B
BB W IR RFFENE T LUK Ay, TR P % 2 M7 5 — 8. % T2 A B KRGSk
RGO, PGSR T 2 00 AL 17 B0 A RE EDIE T % B I S VR AR AR AR K LA, BRI, 3% 0 3
i R [ A W B P 2 (AL 375 /K THT 26 2% R TR 28 2 ) A0 K e 2 8 1 28 AL B A

ZE b, ARSCRRE G A R, R K S SR, AT R R T A% K 2 A R T 2 ] Y
ERER, WREW R KM, o 2 P A0 50 0 R e B L A BB R A K R A 7 A
Z2 YT K BONE DA R A ) R AR AR AR A 7 AR SR A — i B R AR

2 MBSk

2.1 HENREHR  HIERKE T 2013 F 2014 4 E W A0 T HET B BRI R AR (b4 3227 7117,
A% 110°42745 ", WFHRK 450 m) AT o 2 HbJm W B 2R RUME IR A, AR 14.2°C, H BT 5L
1700 ~2 000 h, JCFEHI210 ~240d, FE/KE 830 mm, FHH 100 ~ 140 d. Z= 5 1 ke sk F1 L 240 L2 1
29204 4 KRS A 1 32 BB D 22 IR X 0 ~ 60 em 3 B P 4 £ HETT 4 0 ~ 20 em 5 20 ~ 60 cm B
B, R RS RN R VTR, MES BN E DR - AR R IR T 5 R R TR
PO 5 AR SRR B B A e K SRR AT il 2R DA 7L (IR 1, 0 ~ 80 hPa) 5 i J7 X
AL (R 7, 100 ~ 50 000 hPa) W g 5 - 38 /K 0 R i il 26 22 3 4 Fi 5 /K %R ] van Genuchten 23 204
A U R N 300 om X A 88 K ek Oy F KR

1 R X BT % B S R

TR lem KL% BRLI% Fiki/%  pl(g/em’) Os/(cmjlcm]) 6’/(cm3/cm3) Br/(cml/cm’?) K/(cm/d)  a/(1/em) n

0~20 20.25 59.98 19.77 1.36 0.464 0.409 0.076 6.92 0.004 1.253

20~60 17.66 64.95 17.39 1.53 0.438 0.382 0.081 0.45 0.006 1.182

Heopo Koo 0 60 090 51F0R LIERTE | ARG MRS L KRR K oL R RRIE TR LS S5

I B 3N EE KO . TPRPS, BRI FHHH (e R 43 BE 09 1 ) S5 003k 0 i 2 J&]) AR Rr /N X T
KIZMWT2~5emZli]; GCRPS,, WAL, BRI H IS — B R £ K N KIEN T 10~ 15 em Z
] R T TG K 2 ), B AR X 33 i R s GCRPS,,,, WA S, 20 BER 1 2 A K 2051 5 GCRPS,,
— B, Z 5 MR X 2 - S K R R Sk ) R K B 80 % IR IR VE K, T K Y O TG OK 2 ) B
5 1R VE K, AR DX 34 1 B K R AR A T R K A 80 % ~ 100 %2 [0] . 3 4h, A6 5 A iE K
SR ERE 3 AUKSE . NO, Aj%&l; N1, 150 kg N/ha(JRZ); N2, 75 kg N/ha(JR %) +75 kg N/ha
(M38) ., Wik, AN ILAHE oMM, SRR 3IRER, HiF27 /K, AXEFE K9 m x
10m =90 m’, BEMLAE . NBFk/INK Z IR AMS, 764 /N X DU JE 5 3 80 cm TR B & 5. i@ 1
BLIFFI )2 1l B 7K STt E BE  1aC 6 /0N DX T A1 8 DA A5 WE R A R 181 1 B

KFERR R AR AT 2 d, XA e /N X AT I s, /DX JE S TE 15 em B 300, 2 K
ANNXHE A5 A9.4m, T8 1.56 m BYJRIE , FETE 5 E Z 0] A 58 15 em . ¥ 15 em A97E K 78 (K]
1), ZESIER 3T & @ T RS, /N X AR v A 1 AU A (9.0-0.3) x (10.0-0.3)=84.39 m*, /K i 3 Ifi
PR 84.39 V4 R AL I FL) -5 x 9.4 x 156 (R HIFL)=11.07 m* BRAZE AL, 45/ X At AR it F 6 —
. W BEERES 375 kg/hm’ (£ 45 kg P/hm®), & ALER 90 kg/hm’ (£ 45 kg K/hm®) , ¥ — MRt . it B )5
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e AR BN DX A8 A R TAT b 8 55 PR 5 pom B SR, 8 98 170 em.

' 900 cm TPRPS
T 7 i KIE
7y —— _ﬂIﬂ(D
:_ |:_ |:_ |:_ |:_ ook 4 4
| II II II II | =] H El I: H 13
A A
| T - GCRPS,,
S T TK 1R - G T
S A S N 1 . KA IR K
S | I I I I N4 P4 I'4
S O N | 3 B H E
I
A
I | | | | -
Loonoh o ] B 10
| S N N O T 15 cm IEﬂl{E{
l Sl N <-+ 15 em |_ﬂ-Hl ][ Iﬂ' ][ ]
HoK 4 % bk
Tk 15 em 40 cm 15 em
(a) a8 /)N X T A (b) 7 Ab P

BN K T A A A 3

BHRK RGOS LA 3 728, FIAESEE 26 cm x 18 em, HF/X2%k. 20134F, 4 H 2 HIEFE Y, 4H 28 H
2 1A FEAT RS AR, 91 10 H (RS B9 %5 135d, 135DAT) UL, 20144, 41 5 HIGRE |, 4 /]
29 HiEAT 4%, 9J1 19 H (143 DAT) WAk . KAgeA T NI R rsah il | e Ko gl . 25 |
WA . FLA 5 R 6 A E AR E B B, 2013 4F 43 S 6 R 1-34, 34-53, 53-78, 78-99.
99-113, 114-135 DAT, 2014443 5IXF W 1-34, 34-51, 51-78. 78-99, 99-121, 122-143 DAT. /K
R AR A IRD | oL A T 4 B R Ry vk AT
22 MMmBE/ERZE

(DR RS T KIER  BK X 30 m AT F 2l U4 W 3 (WeatherHawk 500, Campbell
Scientific, USA)FILLHZRAESE . WA . K. FEW . WSR2, &/ XA B 32 mm
PV C A il V5 19 f1 5 000 S DA I b T 7K 7 B9 A8 AR A% B0 o 2013 4F 7K A8 A 1 2= 1 10 B RO BE 43 51 R
22.2 CH1 9.4 MJ/m*/d, 2014 4FEJ21.3 CHI 6.6 MJ/m*/d, H 2013 4ERYAE, A 4 75 K Ao i i 4k 8d . %2
Rof T AR (R s ), KRR AE K 2R B0 /N X Pl K R ERAE 40 ~ 70 em Z A% 5

()BT KE ., A BEB/NX LA K 1 m Y Diviner K43 M4, Hodh GCRPS,, &b FE7E K i
L e WA 1R, 1T G CRPSy,,, A0 P DA JRA THT F 0y 28 A TAT 300 25 26 [i) B <22 25 W 045 3R, SR FH /K 43 2
¥ (Diviner 2000, Sentek, Astralia) % ) H 13 &K E W ZE M, B2 d(FRERAN) LR, E T
BRI R LR 5. 15, 25, 35, 45F155 em.

()WL REAHEK . 7R /N K O RHEK O ¥ 23 foKk R, A Tid sl Aok, oK
JIN DX R THT B 78 S /I DX R 7K 9B N B AS [ 8 A 4 A A7 LR S AR RS FE 1 mm) DA K 2 SR 8, AT 42
) VR R SR K, R T B VA PN K RS B B PR R AR S T KO . BERN S L M K /N KR TR 2 R
1F 10 em B, FRAGHEAK o AERE /N DR RN S 08 HEZK 42 00 78 PRI A AR A = A 22900 2013 4 19 HE K AR i
NRETRTEK 3 2014 408 1 B AF s A TR K G260, 2RI K 28 B 1 em A 4G HEK .

(DHWEB R KR BN &N RZES T HE W T .

D= _[I,Iolq (¢)dt (1)

Kb DHIREBRE, mm; T8 T, 5050 FR B 6B G 545 RE R, d; q(0) HIRE BT #E
K omm/d, HAFZREE, d,

R T Ay ERALBR (BB B L) . AURJZE e s AR S s, SR LR ke L Al
AT IR IZ B I 2

P00 N BT AN B B . A4S TPRPS Al GCRPS_ Ab R AR G B By BE L &% GCRPS,,, kb P MBS 1 2 43 B op
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W, RS 20 d N, Y JCRER . AR, A H18:00 ¥k H6: 000 TPRPS &b ¥ Ji 1 5 GCRPS
Sb BRI KA, FRAT A /N A H R R KA BRI BE (d,, mm) o AEKAEAE KB B, R K 2% &
m%%%ﬁ+ﬁﬁ%,ﬁ%ﬂﬁ%ﬁ@ﬁﬁ%ﬁﬁﬁ%ﬁﬂﬁ%ﬁE%ﬁ%@ﬁﬁ%:

qU‘mA (2)

A A /N KRR AR (B 84.39 m*, 181 1) 5 Ar=0.5d; A KA AL, %I T GCRPS 4k /N X
B K VTR (11.07 m*) , X F TPRPSARHI/NIX, A =A .

H T M DU AR A A DK AL AR MR AN K, HAE HOE B 0 AR, DR AR SO RS 3% 05 20 d YA Y
TR J2 15 T 03 18 1 (AR Sy A T 6 00 30 30 1 1 Y B 5 /N DX H 34 T 208 %

AR AR By . 2 AL HE TPRPS Al GCRPS_ Ab 38 () IS B B LA M GCRPSg,, A P4 BE R A Z )5 o It
B % A BEAR FR )2 AL T AR AR . TR )25 0 R S s AR, /IR R ) 1 S 5 K
R JH IR P AR AT A Y . RS TPRPS i BHOR W b oK i, HIL S AR AR 5 GCRPS,, Ak 7
Jeqeh, DR FERP FH B B A K 6998 i #% GCRPS A A S F LI

(5)78 kit E(mm) o 78 & HAEAE 3 B+ 4 3% 22 (O4F TPRPS A B 5 RIS /N X i Al i AL A, X
(mm%ﬁcmmmﬁﬁﬁ§Wﬁ%mm%%E$%&>Tﬁﬁmﬁﬂﬁﬂiﬁﬂkﬁﬁ*ﬂ,
FBUK T (TPRPS kb F ¥ /K B BE . GCRPS_, Fl GCRPS,,, 4b BRI K 18 Th A7 K B B ) Ry /K I 786 Sz, i 4R
% BF (TPRPS 4b 3 H By Bt . GCRPS ﬁcmw%w&ﬁ@ﬂwﬁhﬁmM&XEiﬁﬂﬁ:3&@%%%
K, HZE R 8 AR, B E N AT RE R A A, BRI 28 & AR IS AT BE A TE T 2 ik A
2, A A T2 R W TG K TR 2 A o KT R b T AR e I A SR T O AN AR, e sl B AN R .

KT ZE K s MK R T2 T CE BN 20 em BIBRHEZE AL, 45 K AFME 18: 00 e sk 78 & LA K iz
o, AT AR AT A H KT 28 & 3R e (1) (mm/d) o T, 25 Ab BREE A B A B9 28 A B0k B EAR ST

Tl ew (L )Aw
E:L e (3)

tOEZE K s YR R Z 4 HE AL T AR RUR &S B CQn TPRPS B GCRPS b 384 9 HH B B
GCRPSy, Ab B 74 B K 4 28 & 5 RUE ), A 4 30t 28 1) S0 5 7K ok R FH 3 78 A B - TR 2R R SR e
(¢) Cmm/d) o PR E B BE A% A 281 B9 R 3K o A8 A i e AR AR L, PR TPRPS 5 GCRPS_ &b B Ay [H
B B e () X935 Sl GCRPSg,, Ak BEFE 7K V8 v i A 508 . fh 7 e T80 28 & R KC T 28 2 1Y) 28 4 T 56 42—
B, SAHRR AT ZE AR R AR A ) AR, R I e () e (1) BIAT

(6)Z& M5 it . ML R 2 K S B T H RUK R ZE B FE K R F -

T=I+P-R-D—-E-AW (4)
. THKFEZEBE, mm; THHEEKE, mm; PHEWRE, mm; RAMERLTHAKE, mm; AW
Sk ¥ e B U AR AR R 2K RIS AL, mm (I IE, FEACN 60), A0 55 R 1A sl 2K 78 K 2 R AR
e VL R R 2 A HE S K R AR 1 .

(DR KBS LT BB KRS 2L T OB KRN .

23 HItSMAE AR SCEIE R SPSS 18.0 Gt 4 M, AL FAS 56 Fl i/ — 3 ik (LSD) 7E 0.05 /K-
T HEAT HCHE R 1 2 S MR IR

3 4R 518

30 HEKSHETH R LA R AR 0 55 LR VR A o 40 em L FELIE
A SCHF 0 ~ 40 em 2 B2 MK (5 BIK MK ) . GCRPS,,,, b F0 4% /N X 3 A% 7] 0 31 5 A ) - 558
SRR A A AR S L A5 U IR — R AL 1 7 A 22 SN T 0.03 emem®, B, A SCARFEAY
PR A (R AL ) A K T BT T AR DT e K A AL MR L TR AT
T3 A AR I K 4 B 7S DL T Ak R A, BT B S A SO
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AT 340 R A BRI AR X A 38 5 7K 8 A3 A AT 90 7 AR R B OR

TPRPS. GCRPS.. 1l GCRPSs AL 0 ~ 40 cm 1 )2 P Gk m iy sh B AL E 2 s, H, B4k
TR0~ 40 cm -2 REK G, DAT R HG 1 K4, TPRPSALFLZ&MET, BRmm #4, +
BEAR AL TR AR . KRS A E W N (I FHABR AN ), GCRPS. AL FI & {4 1 ML X7 2 4 18 & K /L ik
0.41 cm’/em®, #5240 ~ 40 em + 2 M & KB 87% A 475 GCRPSwn b A T (AR X S 24 4 158
BKEA T 0.24510.47 em’/em’ 218, ERME ] 0.33 cm’/em’, 2950 ~ 40 em 12 FEH M E)3HK 2182 %,

0.50 0.50
2 0.45 - 0.45 1
5 040 - 20,40 1
£ £
< 0.35 g 0.35 1
poy )
= 0.30 2 0.30 1

Q!

#0.25 4} 0.25 1

0.20 . . . : . . . H0.20 . . . . : . .

0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
DAT DAT
(a) 20134 (b) 2014 4F
—O— TPRPS ——GCRPS_, —— GCRPSg,,

&2 JKFEH K ZE TPRPS. GCRPSsat(HUEEH N=9) 5 GCRPS80% (N=9) kb FE 414 F 0 ~ 40 em + 2 P &K B sh B4k .

32 k@A KB RERY], X TR KA, BRZEMEFEAKSL, R AR Ab B A A
TR B 2 R (AR AR FRAEAO) 20 A K, I 5 A iR, LA ALLA NT AR B ], X 7K it 2R 4 ZR K
A9 M7 5 L 3R 010 R A A — T L4 B, A Rt R Ak BT 2 I RE K 1 S R E R T IR . 2013 K 2014
A N AL FRAS [ 98 R 42 1) 25 10 T AR K B #1750 4N 2 B

321 MR(EHEGERAER) 2013 FKFE 2L T W N N R Z WK ) LR 638.0 mm, 25—
(297 mm) 43 A FAEKF= I, 1 2014 4 /K F 4 4= 8 W B B T 442 602.0 mm, 982 5.6 %, 29—2F
(279 mm) 534 FAERKFFE . BN 5 TPRPS. GCRPS_ Fl GCRPS,,, Ab ALK EAE 145 %A T . 65 %
PLEF80 LA b o 47K 43 Ak F I AF 1] f) 38 0k 5 AH 22 /0N, (AN TR] K G5 Ak 3 T i) 98 T8E 5 20 A7 E AR I 35 2%
S (R2) . KF2AEFN, TPRPSALFEA AT 1Y -F X3 B 5 2 800.0 mm, & GCRPS_ Ak H 2% 14 1)
2.6£%(308.7 mm) . GCRPS,, AbH 6.3£%(126.5 mm).

#2 TPRPS. GCRPS_ 5 GCRPSg,,, i HFE FH K $4 45 4 38 T o L 441

sat

20134F (N14b#E) 20144F (N14b3L)
USSECTE N TPRPS GCRPS_, GCRPSg ., TPRPS GCRPS_ | GCRPS,,
/mm 1% /mm 1% /mm 1% /mm 1% /mm 1% /mm 1%
PR = P 638.0 444 6380 682 6380 851 6020 432 6020 657 6020 81.0
HEok 802.5 302.3 112.3 797.5 315.1 140.7
HEKAE T N . C e 31. : 14. : . : 34.3 : 19.
LR +55.2a 336 +44.1b 8 +7.0c ? +68.4a 368 +15.3b +1.8¢ 9:0
-522 -17.8 -46.8 -53 -21.1 -38.8
i 7K -3. -1. -6. -3. -2. -5.
fifk kAW +2.4a 6 +1.4b 1.9 +2.1a 6.2 +3.2a 38 +1.8¢c 2.3 +3.8b 32
, 631.3 165.8 53.2 609.3 187.5 93.4
WE B . . . 3. . .
REERED wst6a B s, U0 oa TN Ler7a B0 piaon 0% Lpay 120
i I 136.6 23.4 14.8 132.3 22.7 14.4
- S o L
K RRRE +3.2a 93 +0.4b 23 +0.1¢c 20 +1.4a 93 +0.4b 23 +0.1c 1.9
64.8 170.9 147.6 47.1 83.5 59.7
24 v HE =L
RIAKER oy % a0 B2 Lose 7 g Y sew 00 L 80
. 659.9 597.9 581.3 663.9 644.4 614.1
K i . . : . . :
RIET deta PP 08 P g3 T Lsen VY ssa 0 sgasn 827
HEK (B AEK) 1440.5 940.3 750.3 1399.5 917.1 742.8
A 1 1 1 1 1 1
A1t +55.2a 00 +44.1b 0o +7.0c 00 +68.4a 0o +15.3b 0o +1.8¢ 00

TEe "R bR, R AT RARR/ NG P a, by o RN b R 22 57 225

322 AK(EIELEMKZ R IRES R AL ZARAEE) BRI, HALK IS EFESTEP A4 K
TN HEHRIT, (HK A P FE A R AR AR R . RS i =R, S AL BEARE TR 0 ~ 40 em HRIX
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i KSR B, (AL R R A B AR K S T BT LR LA, T T %o AEXSTI R, TPRPS b ¥ [KJM
1 B2 ~ 5 emJBEIKZE, WOHRETIG H E A K S0 I 2, GCRPS,,, A # PR ARG 1 138 55 7Kk s 45 i T B
HA# K bz, GCRPS, i/ 2) o KFFRLEFMN, GCRPS.. A GCRPS, AL BRI T 1R 22 I
¥R, AU TPRPS AL FR A 1F 19 28.5 %5 11.8 %, B iREAESFEKE AT S LR 43.7 %535
B0 19.0 %H19.9 %o Ji4b, BIMEAL IR KFREE MR 1 25 %, GCRPS,, il GCRPS,,, A HAAF T 144
ZRREAU N 23.1 mm 5 14.6 mm, ¥R L TPRPSALFLY 18 % . 2013 4%, Sk {45 7 B 4b ¥ (GCRPS_, #l
GCRPS,, ) HEITCHUK , WK B SR, AR A2 TPRPSAFRIY 2 ~ 34%. 2014 4E KA KT )50,
NI FIARIREEAK, AVFEBAC PR EA 1 emJBK)Z, HARBI A A TPRPSAHAY 1 ~ 265,
X TPRPSALBE, GCRPS_ 55 GCRPS,, AbHLA&AF N i 28 A KL 53 5> T 6.1 %H19.7 %.

25 b, HUAR GCRPSAL PR /K A BT T/, BB RA A, ARZESR S 2 &5k K A: i
I SRR IR B0 DL R 3 R S T R AR, S A AR AKCR R D, Hoh GCRPS 5 GCRPS, Ak #
ZMF T B9 A AR KA XS T TPRPS A FEAF 5k 4> T 57.2 %5 77.2 %o BRULZ A6, Bl 7 086 3 2500 o]
2 KR A K I R TR, (EK 4 M B0 B o7 I T 2 I R T R R R, T 5 3
AR R AT P b . KRG 24T N, GCRPS_ 5 GCRPS,,, AbHL A4~ 1 B FE/K 24 51120 928.7 mm
557465 mm, XS T TPRPS &b P45 £ F B9 1 420.0 mm, 230 B30 T 34.6 %5 47.4 %, 45 KFCR AR #
W, JuHJE GCRPS,, . M1 T GCRPS b HE 4 F AR HRE /K 14 AR I 138 3 38 /N T A= S AR K, AR BRFE K
B L TR AEKRE A E I, TPRPS Ab B 4% 1 T A 28 BRAFE K AL & RFE K1Y 42.4 %, JL
A 57.6 %@ ESFEK, X150 MIRBREI TS RIEAY S, i GCRPS,, 5 GCRPS,,, A B4 4T
Az BRFE K BT o5 L 43 500 9 K 63.2 %5 77.4 %o BRT K, O REMXO R R C R, NHE
5% SR A B AR A AT S AR R R, T GCRPS,, 5 GCRPS,,, Ab B (7 4 3 TG i 3% 2%
Spiel, AT UL, 7R Hh XL R KO TR R X, TN R AR R R ST AT, AR T
KBEFEEAR I, KRS A R R, O T A A A K B, A B GCRPS,,,
Ao B AR ATV A ), B4 BE R AT PRI TR OK IR 10 ~ 15 em, 225 AR X P B A 8 K s B
149 80 9o i 52 it 4 0k 58 i 7K V) R KAV 5 R TG 5P B 45 1 T K B Rp
33 EBFEAME  FASFEL IR T 4 A T B BN KRS I 25 I 5 B 15 25 I 1 A6 2013 F1 2014 4R 0] G
BEEF(3R2), WA R FH I A5 1) - 3 {f % L 28 1o A K LA HEA T 20 #7
331 FEAFHBGABLK TR SEAFRGIWMM, KA T I 6 F 2R B 1925 15 5k
5 ZE G B R AR - m AR A R g, B BE A KRS A R HE I ZE I ALK BTG R, R AL
$07 30k ) 05 KM R TR R (P 3) 5 R g R — 30T (A A WE 4 2 I K R 7 L 2
928 s FE /K i R K, T R S R R AR KORS Rl L FIRE RN (BRSO RS ) | A T L T
W SR M . A MR AT, 8 At M A KFEAL B, B S, e SRR,
H B B0, AN F KRR ZE B FEK

Xt T AL BRI T, AR L P A6 R LA R T B KRS R 2 S A T B A T K O
W, FIREAK RS 1411, 150.6. 122.9 mm, L RECFHL423.6 %, 252 %, 20.6 %, HLE &

Rk 70 % /i (K 3) o M BEh 2 A, ZRMEE, &40 FFEK &8 A 2 2 A 7 0 S 26 0 g+
rZ—o Wk, JEIesR AR RERE bt K s 2, AR KRS A A RE Y L 37 A8 DL R L R K
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Transpiration analysis based on water balance in a ground cover rice production system

SHI Jianchu, JIN Xinxin, LI Sen, MA Wenwen, ZUO Qiang

(College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China)

Abstract: Ground cover rice production system (GCRPS) has attracted great attention due to its contribu-
tions to both saving water and increasing yields. However, the water budget, especial for plant transpira-
tion, in a GCRPS is still unclear. In this study, a two-year field experiment with nine treatments for three
irrigation levels (TPRPS, traditional paddy rice production system; GCRPS.,, keeping root zone average
soil water content near saturated, and GCRPSgq , keeping root zone average soil water content as 80% ~
100% of field water capacity) and three nitrogen levels (NO, without nitrogen; N1, 150 kg N/ha with
urea; N2, 75 kg N/ha with urea and 75 kg N/ha with chicken manure) was conducted in Shiyan, Hubei
province, China. The transpiration during the six main growth stages of rice was analyzed in detail using
water balance method. The results showed that: (1) Both physiological transpiration and non-physiological
water consumption such as deep drainage and evaporation were significantly limited under GCRPS especially
GCRPSg: , accompanied by similar or even higher yields; (2) Plant transpiration pattern was not affected
significantly by water or nitrogen treatments during the entire growing season, and a “low—high-low” trend
was found with a top at anthesis stage; (3) Plant transpiration was improved by the warming effect under
GCRPS before max~tillering, and afterwards the situation was reversed due to water stress; (4) Plant tran-
spiration was significantly enhanced by the application of urea or its mixture with chicken manure before an-
thesis stage, but significant difference was not found between these two nitrogen treatments.

Key words: ground cover rice production system; transpiration; water balance; water consumption
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Effects of rainfall and underlying surface on sediment yield

in the main sediment-yielding area of the Yellow River

LI Xiaoyu', LIU Xiaoyanz, LI Zhuo

(1. Hydrology Bureau, Yellow River Conservancy Commission, Zhengzhou 450004, China;
2. Yellow River Conservancy Commission, Zhengzhou 450003, China)

Abstract: Sediment yield of the Yellow River has obviously decreased in recent years, which had become
a hot topic of general interest. In this study, basin area above Tongguan station was choose as the study re-
gion which natural sediment yield accounted for about 90% of the total sediment yield in the entire Yellow
River basin. The rainfall-sediment correlation models was modified with the optimized rainfall indexes and
model’ s function type, and then sediment reduction effects of both rainfall and underlying surface factors
were analyzed by using the correlation models. The results show that the sediment reduction effect of the
underlying surface has been getting larger and larger since 1980, especially in recent 10 years, taking the
rainfall-sediment correlation of each branches during 1956 to 1975 as a benchmark. In recent 10 years,
the rainfall was generally more plentiful than the average value of it in 1956-2014, and so the rainfall fac-
tor was not the reason of the sediment yield reduction of the Yellow River. The total sediment reductions
due to the change of the underlying surface in 2005-2014 and 2010-2014 were separately 1387~1545 mil-
lion t/a and 1570~1870million t/a.

Key words: Yellow River; main sediment—yielding area; precipitation; land surface; sediment reductions
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