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Effects of rudimental stubble heights on the yield and source-sink characteristics

of ratooning rice :a case study for two-line hybrid rice Peiliangyou 210
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Abstract; Rudimental stubble height of rationing rice is one of important factors on high-yielding cultivation. Effects of
rudimental stubble heights on the yield and source-sink characteristics of ratooning rice were studied in two-line hybrid rice
Peiliangyou 210. Three rudimental stubble heights were arranged in the study, which were 40 ¢cm, 20 cm, and 10 cm
respectively. The results indicated that rudimental stubble heights affected source-flow-sink characteristics of ratooning rice
significantly. With the decreasing of rudimental stubble heights, (1) the growing stage of ratooning rice was postponed, but
stubble height, spike length and leaf area index ( LAI) were increased, (2) the activities of leaf sucrose-phosphate
synthetase ( SPS) decreased, while the crop growth rate and the number and area of big vascular bundle of different
internodes and the activity of catalase were increased during the grain filling stage. (3) the accumulation and output rates
of non-structure carbohydrate content in stem and sheath, the ratio of grain number to leaf area and specific leaf weight, the
spikelets per panicle and the yield were increased. In Changsha region, the suitable rudimental stubble height of two-line

hybrid rice Peiliangyou 210 is 10 cm.
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FEMERIEE W TR AR BAEEE XY, AZHEHERBNER, BB 5HAERNES B2 H
BN BEFEAE , Bk, MCHEERNE B, SFIUE 2 N EEIRY . — RO FR L/, e
LERGR T —RAIANER R E S AN R, EER, BrENPRBREBHENA
Wi e B, AR B IR S R T R L R, B W R AT B — K, ZE—FPRERis, Bt
KB R B RS- B AR RN R R T R BRI WRRZ —, BREERXRIKREEAE
MR EERN R Z —, i AR R R R B2 E P FHARN M R E 5006 3 & FX ™
B TR L R IR 56 R0 B AR TR A a4 5 T 7Y A g 4% T (o7 T A AR bk 1 i B M 8 B T MR T ARG,
BB BE M B R RGN, & LA R E R R B Z BB, ARV AR BIA R EEZE
S BPINN RS R A, B g L = AR R A SRR, i P A A 7 B TR R T
70% ZEABE R o METET AR B EA RS BT R HEAS R BTN OE iR, P
RITREREWIG 210 B— 87 Far= KRG SO GE R 5 A AR P R B A AR
FRUUSEBIL 210 PR35, BEFRA R B BEX XA G HARLELHETREXRRNZ N, N
FAERE S AR B R A KR
1 #REFE
1.1 et 5wt

AP RZCRG A A EE WL 210 Jikma ik, T 2004 SE7E IR R K= BF LI T3R5 A5, 12050 1
JES 454 A 4 HEER EREER, Bl 2 ~3 K4 A 18 BB, MR1THE 26.7 em x16.7 em, F
ZRE(AbEE A) YHIBT 3 3 AL AL TE .40 em (403 B) 20 ecm (403 C) f110 em(4b3 D) . E£FEF5HE
10 d jfiJRE 112.5 kg-hm *fEARZEAE , YU 2 d MifRE 75 kg-hm *VRHE AR, HEEEEEIEE I
PRI R AR T . R RARKIRK B, L FRAEN F X, YL 4 HE5),3 kEE , 5 EXmH 100 m*;
N BE A g B AR R AL ER N B X, BEYLIX 41 HES1 3 IRE R, B/NX T 20 m?,
1.2 JUED H A5
1.2.1 JEERE

O EFFEE(LAD) TP RS 20 F R R EA RS SR s 2 , /N X EX
FES #R, K T8 R B0 00 2 T AR, SR 5 B AR 2 258 B E 43 1) 2 4%, 105°C 28 30 min J57E 80C R4 T
MTEHE, USSR TYRHAE,

QWZERAER (%) AHRPFEFERNEAFER, BIEARRBE, B/NXEHES G, K
AR = CFYE /X EAEEY LR 8/ A BAEE) x100% .

QUIREM AR 5T FFRF ARSI ST B % , DA3E E 7= LI-6400 #5640
S E THHERES 1 2R E 3 E,

@ORFHEIEY ERKF(COR) A RILR (NAR)  FEr FRUR T4 B 2 () LAtk b, T H08 2o fl i 2 3 U )
CGR F1 NAR,

VEM B A A K #(COR,g-m2d ") , B BANT ] Y, BA 0+ AR /R BRI T R K 2R .

CGR=(W,-W,)/(t, -t,)

KA, W, W, 5 B A (o) R o ) EI TR R &

YL ER (VAR g-d ") - BJVBA{7 s ] Py 207 I T BT 490 R 38 B 8 %% . VAR = CGR/LALL
1.2.2  FEHE

7R [R5 R R SRR A R B A/ V1 Bk, B Tk B RS A A AL Y

FEAE T E AL S S T S BRI B, 9 T E S A E A RS AL B E

i BEER EERE A U (SPS) T < 43 3 Tk A A Z2 5 R ST ARE 10 d I8 S B R T & IR BE TS
Mo R FEZE —BykiE ",
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1.2.3 FEEE

B/NKEURE 5 Bk, 25 EZRAL N FAERRNET R /8K 520k 50 #&, T SZPr=& .
1.2.4 FE-EXR

EIFEE (mg/em® ) , B BA7 -2 4 TR

B L Ch/em?) - ST R BB S 2 (L 3A8) BT (FAE RS ) MY BRI AR o

VA TERE S Ve & & R RN & T AR Bl S e IrBCEMHEAS , B S5 13 100 H i, B 0. 1 g 8 258
A AT A A A B, AR E e ki
1.2.5 HuEabm

i BE R Excel 2003 2K {4403, GE it/ 7R A SPSS 11.0 #47,
2 GZR55H
2.1 R[FEIEHER BT8P 210 FA FRURARAE LA
2.1.1 REMER

PIRFSABAEGHEML 210 EFFEHAREMSEREBRRIEREREE (R D). MEBES
FERIREAR, AR R AR Y B2 S AERRBRE R EE2R/AOKEIEK, BEBEERE 10
cm b3 MR B S i, Horp MR 20t BT BE 20 om 140 em b3 16.9% 1 27. 4% ,FEK 5357
7 B AR B 20 em 140 cm 403 10.4% F126.9% . AFRIBHREABEEATHERDE HEBENSE
HIREAR , HAE BT IR . IR AR X BTN R R E R, JE PR 210 A Al B8R AR

B 210 £S5 & B EEARN ERE R E R B, WA B im BRI, AR mARiE 5
S, EERMAEAREE IR 40 om FIEEHEE B 20 om LIRS A AR B BUAE ST, AR
T R R BE 10 om AP IR AT AR BOE BB R B i KM, A E AR A B, AR E 10 om
SEFRAT CRAF R i 1 VR VR, B BRI AR 7 0 [ s T B B B b v B R, PR AE R A B
K, F AT 68 S BOH AR R B 2R, AR AR L3R,

®1 TRBHBELEEFRR 210 BEBREMER

Table 1 Agronomic characteristics of Peiliangyou 210 under main crop and its different rudimental stubble heights ratooning rice

sz PR i HF BB LAT
Treatments  Stubble height(cm)  Spike length(cm) Growing stage(d) Zufi BS el FHS G MS
A 106.2 23.7 a 115 a 6.32 a 7.71 a 4.04 a
B 62.5 ¢ 17.5 ¢ 82 ¢ 1.42 ¢ 1.77 ¢ 1.23 ¢
C 68.1c¢ 20.1b 86 ¢ 1.29 ¢ 1.50 ¢ 1.45 ¢
D 79.6 b 22.2 a 92 b 1.70 b 1.81b 1.84 b

A: kZFRE; B: BFEREE 40 em; C: BIMERIBE 20 em; D: BIAERIEE 10 em; BS: 2R, FHSSPREM, MS:R#JH; R —dREm 5 BT
WA PR IRTE P<0.05 KFEZRF B, FIH A is main crop treatment; B is 40 cm stubble heights ratooning rice treatment ; C is 20 ¢cm stubble
heights ratooning rice treatment; D is 10 ¢m stubble heights ratooning rice treatment; BS is booting stage, FHS is full heading stage, MS is maturing stage.

The data of the same characteristics followed different letters indicate significance at 5% levels; the same below

2.1.2 OSERARE

AFRAEFTHERL 210 EF[EXERREFEFCEERERARE (L 2) . BHERE 10 cm 43
FHHEBNIDEE RS, B 20 om JCEA LT N HDEE B REAR; FFH)E , EE M I REN TR,
EFMMA B R B DA E R T, N Z MR, EERIEY A KRR BE R TR & H
R BEAL TR, B BE 10 em bR R T HARPIA AR R BEAL T . IR B kR BEAL BR R R LR B
TEFME, KL, B E 40 cm LB 5 R R R, BAERE 10 em LBIRZ . WFAERDEE A= Fitkk
A& IEPIL 210 AP AR AR i S B B AR BE DY 10 em,
2.2 AR BT HPIG 210 PR AR MARAE ELAR
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2.2.1 FEIUCHEIR4EEREA 5K

HIUEE R RGBT Y W FUETR BoK sk fE 8, 76 IR--FE " RGP AT W7 2 BE, K H K
/NEINREE S RDEE T Y A RPRL I FE RS | SRR T B A ) oA A, F EUK R SRR R R RN S
KBEHERIE B BEIEMCHE" ' o ABF5erh , BRI BE 40 om AbFRFA: 5 R e R MMM 2 17 1, &
BERIBE 20 em ALERFAE EAETE EFAREMOM 3 9 L, AR 10 em AP A W E E7E EFRMM 4 1 L
SR A 4R R E AR/ B S R T R L, B B A BE AR, P AR AT IR R B AR
/NI (ERAT R T 35 2 REAH LAY 8] 4 R H AR/ (3R 3) , X LR AR RS AR /IR D (8 15 2
HA o

®2 TREBHSELBERMR 210 BEBASE
Table 2 Photosynthesis characteristics of Peiliangyou 210 under main crop and its different rudimental stubble heights ratooning rice

S48 Photosynthesis rate( pmolCO, m2s~!) Ve K& AL
Treijt:r}ng;nts SR FHS FHE 10d FHS 20d Cm}f gr(_):rth_ :'ate Net assir.nil:_itlion rate
10 d after FHS 20 d after FHS (grm™"d™") (g:d™")
A 20.4 b 17.1a 16.9 a 15.4 a 2.6d
B 21.4 b 19.1 a 14.3 b 9.3 ¢ 7.0 a
C 20.2 b 17.3 a 14.2 b 7.1d 52¢
D 22.8b 19.8 a 15.1b 10.8 b 6.1b

Table 3 Number and area of big vascular bundle of different internodes of Peiliangyou 210 under main crop and its different rudimental stubble

heights ratooning rice

*3 TEBHSELBERN 210 BEBETAALETREB S AN

e B2y 1§'J3di5 B4y {85 45
Treatments Wi H Items The 2nd node The third node The fourth node The fifth node
from the top from the top from the top from the top
A %% H Number( bar) 32 32 33 33
K/ Size(m?) 10 121 10 052 14 356 16 606
B %% H Number( bar) 28 27 28 -
K/ Size(m?) 8312 10 036 13 046 -
C %% H Number( bar) 29 30 30 -
K/ Size(m?) 7 042 8 653 12 256 -
D %% H Number( bar) 32 32 - -
F/IN Size(m?) 6 805 7 887 - -
2.2.2 FEIEHE

B R KR IR M Tt AKPRLIEIE | JE 4R 5 P OB, HLT MR/ N B SR R 1% 5 78, 3 A
U HE AT A — N0 S BAR AT o ST 210 RS AR (] B8 e B PR AR AL T
WERBE(R4), TR THAEMCHE, BEE B BRI, A RA T A B AL S
PERIERA S ULIHEEPIIL 210 FRAERS AR R 10 em ARBR“ 3" 46 P T HANPI P AR AL EE, A B0
Y EE i RE T o

I BB R TR & BRI 3 W T A ORI A 7= i Hh 0 S B G , VT AN — 0 T S R A W ),
& RN EHF DGR P MR SRR Z B ) 20, 15 J0B s , BRI RO L . iR 4 WA, 757G
W& I A AR BN RERTER , SR 210 EFREFFE AR (B & S M b 55 . ST
B AL o BE AR AR AL BRI BARPRBENE & UBHE V= T 158, HLHEE Bk BE A REAR TS 58 5 578 10 d &40
BRI DEBR RN 5 U P IR, RO B A BE ARG, I R B BR B 5 U VR R DB s/ . O]
HOJRIA - B A TR, BEZEAR RS S B iR, IR SOK FNTCHLE™ ) J5R B9 RE 7 08055 , PR T R AR R I A B

http ://www. ecologica. cn



4576 E oA ¥ W 29 %

JeE A FERE X AT RER R FAE R BB A 72— BHRUL, B BE 10 em KRB R BRRRBENE & RUER
6P THA B A A R AL B, BA B A IR I
F4 TEBHESELEERN 210 BEBREMMN FEEYE

Table 4 Activity of enzymes of Peiliangyou 210 under main crop and its different rudimental stubble heights ratooning rice
st o BB A SR P activity of catalase (mg-g ™' min ") I BERR TR £ G P activity of SPS (mg-g~'h~")

Treatments S5 FHS F5#J5 20d 20 d after FHS FF# FHS F5#iJ5 10d 10 d after FHS
A 39.4 a 22.8 a 80.3 ¢ 71.6 a
B 27.9 ¢ 12.9 ¢ 81.6 ¢ 21.8d
C 31.4b 16.4 b 96.7 b 31.8 ¢
D 34.5b 18.7 b 112.6 a 45.3 b

2.3 R[R)EE A R BE T HE B 210 P AR PERHAE b AR

FEPIE 210 FZAE 8 K B s R 5 HA R B A A AR B - B R R A R B (R
5), BRABAEE AN, FZRE A Al U (B SRR S5 SRR TORLE ) ¥ T AN [R] B i e B FE AR A
AR A [ B A R BE IR AR R 22 5 B 3, A OB R B s BE A A T s, B 725 B2 40 em b B 2407
B, 4350 0 B AR 20 em A 10 em ZRBRE 1. 34 F5F0 1. 52 45 Bl SRR B Ak s B2 PO AR T 388 A , B A
755 BE 10 em AbFRAE ERLEUR = , 20 9 B AR BE 40 cm 120 em KPR 1. 89 £ 1. 48 £ ; AN [R] B Ak vy B2 Ab B
MYLE SR AN A, THORLER B B A o B BRI T e, B AP 3 BE 40 em AR BRI TR B3 = T AR PT A B
BErs BEALEE o A [R] B ks BEAL R SE P B 22 5 B3, B AR 10 em ABBR IR, 70 51 O B AHE 1 BE 40 em A1 20
em KEPRE 1.07 F5F0 1.83 £, BMEREE 10 cm ALHE iy FHA TR, HAPRE R B BOEBRRE F, 8T
LSRR R TRE RN T 6518 3 B AR E A 8 L= B M A T, ol FR SR %L
R RREIE T W= R &= RMRE R, IR AR IR 5 3 2R8I i 18], 39 2P A RS FPRLOE I B B A IR
BERDEIRTK , AR B 10 em ZEEPIHE 210 A AR A8 B B A R B o

x5 TEABHBETEAR20BEB~ESFENK
Table 5 Yield and its components of Peiliangyou 210 under main crop and its different rudimental stubble heights ratooning rice

AR

4k 2 (10*+hm ) BB G55 (%) THHE(s) bk (kgehm™2)  EFEAR(%)
Treatments ! Spikelets per panicle  Seed setting rate 1 000-grain weight Actual yield Ratooning rate
Number of panicle
A 307.6 b 124.3 a 74.9 a 25.3 a 7245.3 a -
B 322.5 a 51.2d 68.8 b 25.2 a 2862.8 c 104.8 a
C 240.7 ¢ 65.6 ¢ 70.6 b 23.2b 2586.2d 78.3 b
D 211.5d 96.9 b 67.0b 23.1b 3062.1b 68.8 ¢

2.4 R[F) BB BE T RSB 210 FRAERRIREE SR R
2.4.1 ZEFARSMTEBOKLEY &R

BN R ARSI SRAG, KT HIC R R R — ER K BRIE AR E A, AN ER R
B RN A PERE R AR AR AL A Y (FTIE HERERIVERY ) RBNE BRI ARIE . SRR A PR
BRI TR B AR A EE R STRRA B S R(E (B 1) 5 250 mT i vl 2 B8 B B A o JEE PO AR A A 7
FEAYHERETT T Mo AN R B Ak g BE AL BB & BT &5 B RE A F I A Mt 2 B e e 3, B BE AIAS
S, TR AT S A B G, 2 JE BT A R AR I , B B T R, TEAPRLE R R SR T R . A Rl B A e B
PR PR ARS MoK Y B BRI S 'R T EFMAE, Ko, BimE 10 em A3 & TEES
J£ 40 em QLBR, FERPRLE SR A, B AR BE 10 em AbBEZRBNARSSMBROKAL S Y B B %R (42.4% ) = T B
iBE 40 em AbFH (32. 1% ) o HyBEHT UL, B AR E 10 om K BRZEENARSEABROK AL & Wy AR R A 3900 T HoAth B
B BEALEE
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Non-structure carbohydrate content
o
I

/

3 | | | 15 ] ] 1 20 1 | |
ZREMIBS STREMIFHS JRAMIMS ZRERIBS  STREMIFHS  BEIIMS ZREMIBS FFREMIFHS  RAIMS
] Growing stage

B 1 OR[R) B e BE F B A 210 FRAE RS 2R S BoR L S & i (% )
Fig. 1 Non-structure carbohydrate content of stem and sheath of Peiliangyou 210 under main crop and its different rudimental stubble heights ratooning
rice (% )
1. rstess; 0. Jek; 0. stk + 368 1. soluble sugar; II: starch; IM: sum of soluble sugar and starch

2.4.2  [LH-EFCRIM

T AT K R BUEAR TS B SR ™ R S5 AE SRR, K ER AR EARE
HIBACARE & , BEA A0 38 = 1 [ AL SR A 22 TG AR TS R B2, AR R4k 7= R Pb i ik , ol 35 38 R FPRL 1Y
HERHER, AFEHSEAE LM ERESTEFHGRO) , WHHERMT B LEFET F EAREREES
W77 s WEE BB BE RIS, FRAE RS LU B 230 i a . ZETF ST AR B3R e 26 3R B — J FE ot - T AR B - TG
BUE B IR BT R ASAR , R A A AR B AL B N P B M B AEAR Y, 3Rk R BB A P U o
RI—MEEAHEAR IR mRI L B TR YRI5 “ T BV , 7608 L A0 I T AR SR A _E 4R OB HL T LA
TREA =R o AT PN R B AR BRI ARG R AE 0.73 ~ 1. 01 ki/em’ Z ], BEH T EFM, v E
ZRER 1.9 ~2.6 %, HEEE B BRI N, 70, AL B 10 om Zb38 FL A0 > BB BE AL 3 L
BRI, 25 210 EBHARNEEBHEE.

*6 AEBHBETEHR 210 BAEBUMEMIEHE
Table 6 Ratio of grain number to leaf area and Specific leaf weight of Peiliangyou 210 under main crop and its different rudimental stubble

heights ratooning rice

kb B - Specific leaf weight (mgcm~2) Bk Ratio of grain number
Treatments Zufdi BS S+ FHS R MS to leaf area(grain+cm ~2)
A 2.74 b 3.20 b 3.36 b 0.39 ¢
B 3.37 a 3.18b 3.57 ab 0.73 b
C 3.51 a 3.42 a 3.64ab 0.81b
D 3.63 a 3.6l a 3.86 a 1.01 a

3 Wit5HR

B R R RBK AR ERRRZ — AU, AR E S S, F Oy HE 2.3 1/
AR LR, R X AR R B TR RAE 70% ZE B % o SRR AR HRE , hl A B
R BRI PRZF BL T AE - R L FF AR Y B Rk (30em ) , v FRAE TR B H Ak (20em ) AR FRAE TR B IRAE . B AT
FERwWEAERETERERSEBOKA GV BRIz BB AR BT R, WA S B — R E TR
ABEFEA, SEPI 210 FRAERERL LB B A = BT ek T 22 71 v B e, T AR P A R 32 A ) PR o AR BE 2
PEFHERS R o ARAEFRA A RV A AR RO D, (ECHC AR BOR I N, T — B O F TR FREIRBEA SRR,
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PR SHARATE FEF A A B0 ) P E T R AR (2 AR R A DR S 8 SR B IR . W B FRIR AT o S350, A
FH EF T PIB R 3d FREERER R, R T WIS &), 3 T T AR TR A TSR, H
EIBUKRHE I T T AR AFE TR, T S B RREA AR, UM A A KA R, X AT AT
FEHBEHERE 10 em FEARE A BFR S H T

AW, AR B A g BE S 2 R B PG 210 PR AR R 9 - A, B B T T BE RO RRARG , 5 ARG 210
FHAERSA T HAER , pR s R 5 I TET BR300 o 5 PR 300 ) I e R R 5 P I P DR /N MR A K
SRR, 5 6] 4EE R AR/ B s A A U P i 5 28 AR S A K 1 My B R Ay i g
EU R B FRL T LR AR R EOE N, BTN R RIEASIR BTSSR H T 210 M FE A AR I
BREHE, BB AE RSB 10 om , B “YR” W15 2" KEOFRE Rl B, I TARTHIRK, UERF B, SBOPR
RGN Tl Z RS F , FERG LR T R, MR H - B3R R o UL, S5 PIIE 210 AR RS AR s
—RE B EF AR R AT, B3R R RS R R ASCEI N (8], Dy PR AR KR T IR T R DL
PO, X BIPIER
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