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Effects of pre-sowing irrigation and P fertilization on spring wheat

yield information

I.] Feng—Min » LIU Xiao-Lan. WANG Jun  «The Stute Key Laboratory af Arid Agroecology, Lanzhow ' -
rmversity, Lanchou 730000.Ching). Acta Ecolagica Sinica,2001,21011) 1941~ 1946.

Abstract: This paper investigated the effect of pre-sowing irrigation and phosphorus fertilizer supply oun
grain yield formation. Four treatments were employed: CK was as a cantrol. P was phosphorus fertilizer
applied in cultivated scil layer, W was pre-sowing irrigation with 30 mm water depth, WP was W pius I,
Soil mowsture, root and shoot biomass., and grain yield were measured in the given periods. The root
hiormass and its distribution in medium and down soil layers in WP treatment were higher than others.
Compared to W treatment, water use from soil in W1’ treatment did not increase, but its water use effi-
ciency and grain yield increased. The most important factors determining grain vield were quantity and
quality of spikelets and florets formation in wheat plants, The mean water use from soil profile in W and
WP treatments were 61. 6 mm. it is light higher than the amount of pre-sowing irrigation. The grain yiclds
in CK. Py W and WP treatments were 917, 7, 1191, 1.2316. 5,2734. 1 kg/bm’, the water use efficiencies
were U, 186.0. 182.0.172.0. 207 g /{mm » m™).
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Table 1 The precipitation and evaporation potential during spring wheat season at Dingxi experimental stativn

21~31. ‘ > HH
F Yeur April May June July
March Whole pericd
1957 Raimnfall 1.0 436 20, 6 11- 8 34. Ly
Evapor. 107. 30 176. OU 174. 40 264, 50 200.73 A67. 03
1590 Rainfall 24, 83 31. 70 5h. 13 76. 33 7T, 34 281.93
~- 1947 Evapor. 97.50 |54, 249 218. 01 219, 34 181. 87 868, fn

HB T HNEE LT SR 1L Te/ke AR 67, dug/g. BP0 61g/ kg AT (P2 ddug/g. A
fER E .k G BE F /N FRTR A I 242d, 805 R A8 B 90kg/hm B AR 4% 52. dkgP/hm” 4 &b F e
A

K kKL RN E Clriticum aestivum LR 8139-2, T 1997 4E3 H 21 O4& AR 70178 L5em, X
$5 1lem, & B 252, skg/hm?, IRRE 4 MM B CK)  H BB (P) «18% 30 mm BEH (W) #6880
s 30 mm EH(PW), S4B 3IEFH .G/, Smx4.5m = 22,5 m’' JENX A . HEHAE KAy HEE
Mml . i TR OAGIDRK R HT O G R EFERTA /D KEEE K 15mm ., IR S R 3
=

g 15~20d Y FHEO-40 e A S Goem W FIIE RS KR EEET 20d &8 DK
R RV R 15~20 8.7 CTHRE 48h HETER T A EHANER B HHER 8cm 1 55 BUR
FHEE . BAMR. ORMTHEAEOE. M I HUBSHRT A s BN M TR EEL4HT 7 A
15 H sk B3R IS frill 7= e % &

2 HRPW
2.1 KRS HESEKE

£2RY N CREAMEEAER. BaRERB XN T ai LRk YREK . EE
KIS Tt KB SHEMATREA—8. WHWPLEMNER KEREL, ~&F¥HH 193 8mm.CK
P BRI N 159 2mm . AT & LG FRIESE 34- 6mm, X THEATEH R R Gomo) R RFEER 2
MBETFE., DEXE. FHHEARED CK.P.WH WP B tREKES 5 L EHEAKER
18.3% . 20. 0% . 34. 6 M HI 3. 3% . A A4 BBRKWR D . ARANR EEDELKREK EEK. G LRE
KRR SRSt KU E AL RAIRABIALA B TR,

BEA T BUEAREDEKAREEN R X,

22 HELEKUSH



11 88 F RS X H SBIE B AR AT F AN TR B 22 194
2 TEAMPLINMUAKBNEREAR (mm)
Table 2 The evapoiranspiration and the amount of water supplied by soil in different stage
e S R% DASWD [~460  31~70  Tl~%  91~1th  Tata
B {‘}T—F E I K Water Supp!w_rl from sorl {nim ) - —1.4] 11- 33 —I_T’-—‘F}E} 1. 23 74, IH

. K # Evapotranspiration(mm) 41.19 33. 93 32,33 41.53 [59. 7

P 1 Wt Kk Water supphed from soil (mm) — 3. 420 &, 87 17. 35 1.1 221
¥£ K B Evaporranspiration(mm) 42.31  36.50 11.7%  41.74 162. %

W 4 AL A Water supplied from solCmm) 7. 86 28, 2% 37. 51 AR A&, 7
H /K § Evapotranspiration({mm) n3. 26 47, 82 HE. 81 0. 61 164. 6

WP 4+ K Water supplied from soil{mm} 3. 37 31.29 23. 61 G. & 501
E: 7K # Fvapotranspiration{mm) 18. 9% S0, 98 4&. 01 1. 10 159, 0

f% /& # Ramnfalltmm) 45. A i9. 6 24.4° 7 40.3 125, 4

« DAS: BB G A Days alter sowing, * » ; & 7 15 mm A L§F K Iucluded 15 mm wrrigation

MERE

WA RN ERE A 7209 R KAN R E
FPREX HEBRNBRERKLGERBERN, DHEI IS
EFFEN . EABBREHE EHBN.CK.P W L8y
SRS AR SHE.PHAWGLAEYEEKT CK,

THHEEXRE D.ERVH. KHE

RELOR
Root biomass{g/m?)

PW B S CREFEE. BB CKRET & TR
% .P.W b B TREEM A WP L HEARE —-E %,

T B 88

WA SN R, 5 R 5 AKH  BE x Y

FRAXDERKYENA -EFY. B EERER
WE B L. A B PIRBENIFEL K,

MR B

B ERFORI.P.W M WP FZE3R Y

WIRIGER &M E . W H WP A 20~40cm B &
EMEHNETFCK AP ol  RABENKEHXRTBRERA T EHSH . ERIEMBRENEREE

%3

Ld L] -
= [ =
1

=
L=

T

—6—CK —%—FP
. —&— W I-—K—'WF

A

eI

Fig. 1

HY W
Jointing,

H1ERW
Anthesis

X
Grain
filling

% #:¥r B Growth siages

AR R KR AE

ARABIMNREATHHEN (g/cm’)

Table 3 The influence of various treatments on root spatial distribution

Koot biomass dvnam:es

295

CK P W wp
Sotl depth(cm)
TR Jome

O~-20 11, 950, 20. 395b 22.873b 25, 8540

20~ 10 2. R0Ba 3. 1718 7- 884h %.179h

Tatal 17. 726a 23, 373al 30. 557hb 3t §38be

H-#E® Anthesis

(= 210 33. 3254 2. 330b 25.112b 26, 4Z22ab

KAREEY: 1f. Bda 12. 039ab 9. 2310 13. 5144
A~ 120 6. 381ah 4. 925%ahb 3- 198a 9. 7494

To1al SR Bla 13. 204ah 37.531b B9, 2535a

B Gran {illling

1~ 20 17. 728a 20, 8hoa 1&. 106a 35, 864h

AN ¢ 7. 949; 9. O66a 3. 027a 15, 59¢b
B 1734 B. 78dab 1. 0224 7. .358ab B. 808b
o1t Toral 32, 461b 33. 953h 34. 191b G2. 2684

Bl — 4 F AR ERLERE F(p— 007 Means within rows followed by different letters are signilicantly different

st =11
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Table 4 The root/shoot of various treatments on different development stages

CK P W WP
& T B8 Joint 1. 433a 0. 456a 0. 731b 0. 2Rk i
HIE¥E Anthesis 3. U7 O 0. 04156 0. 0283h 0. 034L
% ¥ B Grain filling [ 0334 0. 032a 0. 02%a 0. 035a

2.4 FERAHHEE

HESAHUBFBL FHECKFR2ERK.WPHR W L4HESRFRE ZR T CK P 48, it CK ™
197. 93 M HI 174, 203 . P 4bFEIE = 1269, 5% 1 111. 3% . MEeSa9 b3 P §1 WP 491 bk #4884 F e o 40 B
(KfI W™ 2084 8. 6% . IRERTEK.OWPHWZHERABEE.
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Table § Effects of various combinations of treatments on yield and its components
_ FRE MK EE AT R R W Bk 15 f B m
qh /& =& Yield
Thousand-gramn  Length of Fertile (irain number Harvest Spikes
Treatment tkg/hm?) ,
welght (g) spike (cm? spikelets per spike index per nm”
CK 517. 7c 33 633c 1. 32¢ 1. 728 5. 11d 0. 464b 1466
P 1191. 1b 35. 167bc 4. 68d b2l 8. 62cd 0. 468h 507, 3
W 2516, ha 36. ThOb he 32b 7. 22h 12, (9 (). 488a 66, 4
WP 2734, 1a 38, 4334 6. Ula 7. 91a 12. 18a 3. 4181a DRSO 3
R’ 1. GOl Q. 827 o.o91n0* f). 989" * {3, 48497 ° 0. R7R (), 8HY

Bl - FRHARBEREFBXE(p=0.0%) . Means within columns followed by different letters are sigmibicant differ-

ent at I —0.103



11 FREF JCH SBRERMGEFNZ ™ BIERA RN 1545

—,——— ——— ————— ——— @ ————— @ ————— @ ——— @ @——— @ —mm— @ =a—— @ @ —— ———— ——— @ — —— — @ — @ ——— @ — = =

MBS WP LHEEMEFPHENRSH A ESHTELELERRE W M) PR K. W3R
E¥MY WP 2BAAR- ZEAKF. ARRERSFREBXITESINERT R EROERE, FHNEE
BENSFEEREBEENX 5 BKEBEMAX SHERAREXAEE. kW REFAFRNEEIEE
PNEPHEHBETHRTRE SR ERNERIRGE SRR, T8 3 RS Rof 4 a0 B
At BB M AN A
2.5 KoHRHBE

PARCK &BELRRERHBAGMASAFELARN. ZAREF.PHEFTCK.ULEE . W R WP
it .BREE— TG WPAMEBLT THSRKTARNELTW LB LEHEEA WP
EERT WHLAR RUASEHREEH TAEKR > HARRE.BXIREFRAENEIMER2XRHN. CK
MW HHEE 2K FAYERAY.AE 2 TG ESER FArE:P WP HE .RE 41 S &
WP iRISZSAN T EHBRRM FEMERSHBARER PRE . AENBREYAWPREEFSTFP LA R
EHEMHES (BB AWE) RUKHERMESKSHHASEATESCR B2 MGAREHEELRRE
¥. WA WP BN EBALFORTENKPRAZEAREERTCK AP LR, ERTER
WP L HEPMAIHHEERE -BLTEAEKE.EH W R HEKGCERMEBE KSR BNEHEERA

{3
o6 FTRHENRBBNMEXSPMAEE (g/lmm - m™)

Table 6 The water use efficiencies of spring wheat in different development stagas

b 2

. WUEDAr 150 WUFEpag:: o WUEDAE71- o0 WUEpars-15 WUE,:., W E e
T reatment
TOCK oose 2.984 0. 826° L53% L7z o.ser
P 0. YED" 2. 557 2. 399 . 25U 1. L2ty . 731h
w 0, 9137 2. 7824 2. 316" 3. 078k 2.213 1. 257
WP 1. 537" 4. 017t 4. H90F -0, 285 2. 586" l.417

WUEDAE 1~50 ZREME 1~50d WL ) SR SEBMO K FHEE HEUKEE, WUEL0L -~ rep-
resent water use elficiency calculated based an shoot biomass during the period of DAE 1~57%. the same as follow
WUEL, . WUE oW ZT R ETENUASBHER TR VEB XK PH AR R WUE,. and WUE,..., are the water use

efficienicies based an shoot hromass awd grain yield at barvest stage . tespectively,

F—FRAREREREE L= 05),Means within columos followed by different Ictters are significant differ-
ent at §7="0.0h
3 AR

ANRER EFHWHWP RAEMREILHSEE FCKAPRR.PREBETF CK.EZRAD
E. RYIGEES KA TRHRARS S E U RMEEARALROER B Ks RIEEW
XRERREE, FEY S0P W HBRAFYREYAL. T WP LU XEEER. BHRIERETF
GERMOEFREMRBEFRTRECLE WP 2HHA8 FP W RNDEETE A DUE ok 25 R
MTEERE MAMK(PERNTERAOSA LA . PLRLERAZHRETILMGOE. W AR T
Hlagmas NARG_ORHE. BRWRPHRERELBEREBHA —CHY. . FFHE WP
LR THAMASEARK, et R 5 W BB WP A B R K G I 80 0 ARUK 5 A
R ERMTERYHFRYN, RSN SRELHREFHYEYERTEERER .

G EYN TR EEHERAERHEAS TR ETRM A ABRAEL A5 E 8
fild, P& WRMAKMPNRENERG TR/ wT R, BE - TR P WP B8 FASRY
REHEM.OTCK AW INHALARBHEE. SHNEW EARKBEERS . Oh THUXESTHERCE.
#--HHMMERNE NCESRAR P 0y gk a A,
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AR KRR . el (84 [OF Kk 78 B A 38 R~ BT BB L i T B R OE K O R
W ERMEMERNEHHE T EREB G imt, 5 B A AR E R A E RN WO WP M 5 IS5 K
MIAL B H ek p U B CF 08 34 6 mm) R8G5 + B iR AR H K (30 mmo B W 4D (g i 1 48 87
i b TE PR 4y CES K S A AR L 7 A 2K AR B AR W I WP &8t
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