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Abstract; A pot experiment was conducted to study the ecological significance of redundancy in tillers of winter wheat and

effect of reducing redundancy on water use efficiency by clipping some tillers of winter wheat and simulating environmental
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disturbance at two growing stages ( jointing stage and heading stage). Plants were subjected to three treatments: ( A) the
main stem and the biggest tiller were retained, clipping all other tillers at jointing stage; (B)all small tillers were retained ,
clipping main stem and two bigger tillers at jointing stage; ( C) all barren tillers were retained, clipping main stem and
fertile tillers at heading stage. The undisturbed plants were considered the controls ( CK). At flowering stage, the
chlorophyll content, chlorophyll fluorescence parameters, stomatal conductance and transpiration rates were measured to
evaluate the physiological and biochemical activity of winter wheat. The results showed physiological and biochemical
activity of barren tillers could restore to the level of fertile shoots after clipping the main stem and big tillers. It is clear that
barren tillers can afford to supplement and substitute for fertile shoot in physiological and biochemical activity at flowering
stage. At maturity, although the uniform degree of plant height and spike weight, spike number and grain yield decreased
significantly , which had no influence on propagation of the next generation. Therefore, tillers redundancy ensured that the
disturbed plant can propagate and decrease the risk of plant extinction. After clipping barren tillers, the yield was
unaffected, but water use efficiency for grain yield increased by about 10% compared to the control. It is shown that tiller
redundancy is unfavorable to water use efficiency while reducing redundancy by taken some suitable agricultural measures is

helpful to improve water use efficiency of crop.
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BFPRIEE kg T 106 N(JRER) 0.36g, i P 0. 68g, — KM TPEAR T+, 2005410 A 19 HEEM, HBET
=M G BREARNE 12 ko RE 4 MEHE A NS HITTIRBT BT D BE, QLR B E 2B — A REY 0 BE
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PR OLT B SEBRJRFDERE MR AR ETR BREVDE A TSR B K R (¢P) , RBEYRE PSTT R
LERRIKKERERE TR TR 8L K PSR .0 B FF OB BE 5 JE 6 Ak K (gN) RBLRY R2
PS T R& AR RIEIERER BB TO6A H TAB T AT X Ae B OERERR 43
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AEHEHR =K x H3E x 0.83, FERPHGEIT 4B ARE I B4k R H AR, FiHHE
R AR EESTRE(1/CV),

2 BRESH
2.1 Seate

RN AN BAMET SRR FEERABE, WX R/NEZ WO EH R EERBEDTHEY
EIFHBBENTHELHENERZEELD . FAHAXRERENFRINSE OPST ETR fl ¢P 25
FBZE, BEHBER T ROTOMZENE, KB A RZEN N E2REABF, BEHETXHRIT
MEME(ELD . ANHRRFNASHRBM AL S RHRE , LN 3 BN AR R T %
25,AB.C EAREMM R ZAMER S RUERAREZR BREEEN TR THZE, BT B
C B RABZERAETIBREROIBEG , b R TR B #h e AR, B, MU S 4t 8y =
EEAABEEG , BB R TR BE” B AR M A B 3 BB A B BEER,

F1 ZHAHSLERANHRESENHFHRERLSHBILE
Table1 Chlorophyll content and chlorophyll fluorescence parameters of different treatments at flowering stage

WE X CK A B C

Ttems A3 Fertile shoots  To3YZE Barren shoots (HZXZE Fertile shoots) (%2 Fertile shoots) (32X Fertile shoots)
gﬁihyn vontent 52a 32.36b 54.65a 51.56a 49.13a

®PS Tl 0.45a 0.31b 0.48a 0.44a 0.42a

ETR 38.3a 26.41b 39. 1a 37.8a 35a

qP 0.64a 0.49b 0. 66a 0.65a 0. 60a

gN 0.50b 0.62a 0.49b 0.54b 0.52b

[Fl—fFh AR M FERFERLE p=0.05 KE LE R BFE Different letters in the same row imply that there is a significant difference at p =0. 05
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BTN, A R AL R RS R RGN MR B ZE T . N, A B ABAREE
HRAFENRBEERSHRNEZABEEZRARE, MMBDEAEUEN L FENREEREERT
JoEE, B A C AbEE A iy FLH“ T BE” Ab T R BA AR R S LT B A AR B AR 3y B 3E KT X R0
REE(FR2) o MIKTTHBIXHR/NEE RO B ZE TR H T AR A 2R R X R, TUBZE e KB Ml
FEE KT, B, 5 BRIX TR K 7 B T R

R2 FTEEFHASLENHER S FEMEEEE
Table 2 Leaf area, stomatal conductance( Gs) and transpiration (7r) of different treatments at different stages

A i SARE G ERHERTr M- TR Leaf area
Growth stage Treatments (mmol -m~%s~1) (mmol-m ~2%s~1) (em~%pot~1)
R #Y Jointing stage CK A3 Fertile shoots 98a 0.78a 707.04b
TJC3%2E Barren shoots 95a 0.76a 784.88a
13 Flowering stage CK A3 Fertile shoots 135Aa 1.87a 1300. 85Aa
TJC3%2E Barren shoots 45Bc 0.29¢ 360.05Cc
A B3 ZE Fertile shoots 137Aa 1.93a 1255.47Aa
B A% 2 Fertile shoots 134Aa 1.88a 936.42Bb
C %2k Fertile shoots 95Ab 1.43b -

ER—TEFHAR, A—FIARAN R NEFH S RRTEp=0.01 Mp=0.05 KFEXFEFE I the same growth stage, different

uppercase and lowercase letters in the same row imply that there is a significant difference at p =0.01 and p =0.05; T [F] the same below

2.3 MR\ ERHBEONESTE

A JRFRFIN R R R R BE 25, B B BE R TR, C ABM AR BERT X AL
HRRESTRER KB EATHEAHE, C AR BET RN, R BE/NTHEAHMN K, A LR
HEPFHEMESTRERR, BERXTHRAREAR, C A BE - FEMESTRE RN, R EE/RTHEA
B(&K3) . MABRMALTIEEM T/AZHATH, BT RA FXAE T EmEE SRS —HE,
B Al C 4B TR T AT, LT H 05 IR A AAFHER T 3d f117d,

£3 HLHEHSREBHEFE(/CY)
Table 3 Uniform degree (1/CV) of plant height and spike of different treatments

75 Plant height FEE Spike weight
8 EER T EH T EFE
Treatments Growth cycle
Means( cm) Uniform degree Means( cm) Uniform degree
CK 208 73.71Aa 23.10Bb 1.54Ab 3.45Ab
A 208 75.18Aa 45.31Aa 1.71Aa 3.85Aa
B 211 70.28Ab 8.91Cc 1.42Ab 3.22Ab
C 225 30.17Bc 5.3Dd 0.46Bc 1.81Bc

Fl—PARK K NEFRFSHNFRREP =0.01 fip =0.05 KFLEFEF Different uppercase and lowercase letters in the same row imply
that there is a significant difference at p =0.01 and p =0.05

2.4 FeRe 8 RHOKS AR

A SCBERTEECEE /DT X, TR = TR, B, A= BB B E RN, B A LB K 2 FH
R DERR, AR KRR RR T 10% . XUEH/NETES BT EA7EE MK 53R R A
HAERITR, B X TR BETT A RAK BB/ ERIK I FIRRER . B.C ALBRFEECR ™ B # R B2 /T3¢
HEENR BRI R ToRrEE” Beal b B TR B, IE R IX 8 T B8 A7, Wi/ R TE T
AT rprg XU, RIS UESE
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AR DY NE S EES E R TTAR R R — ®4 EREREFKIHRAE
ﬁ*i?&%ﬁ'ﬂ‘%,ﬁlﬂbﬁ&"%ﬁ%ﬁ$ﬂﬂ§'ﬂﬁﬁﬁ%ﬁﬁ% Table 4 Grain yield and water use efficiency ( WUE)

N Al ek . . I H Items CK A B C
%uﬁl ’ ﬁqﬁﬂa&ﬁﬁ%&ﬂz G %ﬁ?&l@XTFﬁﬂﬁ%m FH Spike number 26.3Aa 24Ab 18.67Bc  6.2Cd

B,/ NEEZFEZ 'L EFFERLT, TEE BRI (g) Grain weight ~ 1.18Ab 1.26Aa  1.20Aab 0.16Bc
REW . AARPNEERTH HBPIEREE =g (gpt)Yield 31.30Aa 30.24Aa 22.32Bb  0.99Cc
MAMSTEES, BRI TR B BB AN A A éﬁ: T’ﬁf‘ﬁ L50b 1652  137c  —
MATEE, PATA BT EERN I REHEIT B3, BR B B A A RRMA INE =B A ER Ty 0.0 Flp —0.05 Kk
ZTREEMNETFRBUES, BT /MEETI 3125855 Different uppercase and lowercase letters in the same row
ST A TR RS imply that there is a significant difference at p =0.01 and p =0. 05

FEVIR A K TTR R A Y K AR Sk 72
TR T R R B SR 5 S B A DB/ N o LB S5 B A AR R, AR R e s B 5 10, B
RARBEMT, EWENE ALEW e SR, W35G B/ W 4afh i XS B3R/, X E A KIT
RKRETEHFERE FRMERYE, BAEYEA TR T EXRBMAHE, AN TFRELFE &,
MR B A T E2ERA K ITTR BT REN B R mMAEY MAN A KA T SR € SR B T 1w
FEeERE™, SHESE" Y NE—EHRBEHLAGT S SREFBHEX MR ALK TAE.
AT, RA B AR R A K TUR E BB B E, A RIRB R, 74, BATIRE
B B RN, 728 KB T TLOE, B4 —FrE U A — 2 e, REmE" ik
R R B B B BR TR A BERB AR AR =, AR MR B T Nisma =& .

(TFNETHNES EZANERNEN LR, —BHIRARDY  TRSESEZEEREES XA,
RAFHEOBRFRIIKRERK. BUEFEEIR, TRFET LR IR m X RENERT A=
Pl R RCRT BRSO R RE B R L HIE R AR E, BEEH AR NBH A
PR EH I, 3T B R ET TR E L . AR LRI BEE , =B IHRA B m, EEEE
YR BK P EFER D, NTER R T/NE K FI AR . X — s LR AR BRI R E S HRIA
H L FE XK — AT  AERTFEK R 2 B FBUE S HIERE B, AR FARR= 283, MR, R
HELHKS BEEREFR, WA M TREKEEY, sEYEEH" . ZREIL Y BEDERHEK, BN
FEWMEHTAEEYET N, EPEKANBRKS RN BTN THETERN E—FEE K TRK, U+
BRWEZEMEXER ., WRFEASEEA IR, R LIEEEE 2 AR A TR BE AR, AT
B TR BERT LUK M OTHAE, WA LK MR BE KM EBIE A, R REYRE-ERAE
EHEX
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