28 EE4M FEHE R

20104 7H

Agricultural Research in the Arid Areas

Vol .28 No.4

B %
i Jul. 2010

FERRBEENZENEEREE
B 3% 4y W B9 22 M
X EVLBEARFERY, KA, HEA, B R E
(LECRARF RS R EFAEE, T B3 712100, 2. B A6 W TR SRR BB .0, T S8 721001,

IHMERYBERIMGEMBIRE, HB ZM 730070; . RUYBELRERUEAESHBEBEILATFRELRE,
A B 712100; S XA ARTKZRKRLES PO, BRI AE 710100)

B FE: UHoagand EHXANMNA RA RN A ERE R AEFARTAARCERALNMKERRFURN,
PKFELRUAEH, FREVARANZEFHUELZENENHRERT R RERREL YR T
RALSAER FORB R U YRR ESFHE R PAANKBERLEA R BN HATARRANE N,
MEXFPRELEARANVAATRES  BANPRAANBERBTRALK EREBL D EREL AR
RERERAL RANBRNWTRAPREV AN EAREBEBLERHER,

@R MEIBEEADPEAKLT; KHEK
b ESHS. $512.1*1;5152.8

BEREENASHT. BRRET HOR.
T RBEAR, RAARBEEF—B. K
BHESEREYNCERAERER RRTKE
MITER B R R REFR AR RSN Yk
KEFTREXAREE R, MEBEL 1CTHETE
YA KRB B A, T B AR R XY 88w R
ZHEHE . URHRRIT AL BT B
BERREARBYLBEZFFERRORREKR
BEREDS (B RARE SRR R,X
S5HEYMERERKFELHFAHE

— BN, T RBEAREERAERMR, B
WRIERESG R R AR R R KRR 44
FEMTRET-Y, FHERA, PERRE 12~
16CHE A RKBF, R, & FERBBK, B
E2fi—FPRERBNEN EFEHEEER
—BRBNER, KA, BAREENEFHAE
R R BB R AR FRYE? ABFFERA A H
WEREFRAE, FHEFERATERKDERR
b F R B LB , /N 3 B F 4 T AL A IR A IR 2%
# EAARRKBEN LN ZEEERINREERE
BLUXNPKFESRUMER, S EEH L REE
xf & /N K E B BR R RO, O /1N 22 B[R] O R 4
REHE R

5 7 B ¥ :2009-11-10

T ARIAE: A

3 %% : 1000-7601(2010)04-0197-05

1 5T

1.1 Rt
AFRRER. TR SE=ZITRXBELH
(RFEENAR/ANAGL/NE B [R50 7% 5 W 5
RBFiD),.EE 6 K. BXEEREBRAEKIER
BEEVEREERE). 8411 ANNH~12A8
0A,11MA) BEM(2AINIE~1AH10B,14
A)fBEEHQA21B~3A20 8,1 1M8)=448
B BIETLE., HHABLERE, B EH GRS
. E—HENLHEANBNESER, BERE
REl,
1.2 kigidg
HREZEATE W FEFREE KNSR/
€ 22 -3 /NEFF, 0 55CRIUK B 15 min, REH
A3%H,0, EHHHEFEZRE 10 min, FEE KB
FERBKPBEI . $RFEFHNMTIHEE
BAEREMERLyHARBEKITE, S LKA
BAHEY. SRAZERELPHTEKRST. BRHRFEA
B BB ADRERESTFHE-EDT). AR
AT HEZERE BFRA/NE BERER LR
MW EBREK, WEDRERF-ABKEAMN
—HAEAER BRI 1.2 LM O, |
OES3HBEFIMERKBRAMEEERE S,

ESWA :ERARBEL ST H (40471069) : 8 7 5 F 28 % A A X FiH2” % 5 (NCET - 08 - 0465) s RAR U =Wy LRk R 2
VLG ALRABEKE 2007 B EEREF LRI HE

XM N H0981—), K KEFEA BAREN, T EAFRRAH ) E A9 o E-mail: vera 0908 @126.com,

ARER - REE(1968—), 5 BRABIWA B8 WL HETEHBHRY SHYE o E-mail: yajungao @ nwsuaf. edu. cno



198

F R R BF5

wog

SRR EARB BT EE, KBS MK RE R
EEEER . NEKLZMMEED, EREARA
Hoagland B2 7 1 Amon BL 7. $EF M E FRHEHE
HEHRER, LA 4T BILAREEE 1 %kEIH .8
M3t 4 Bk, 4IHI%TE 1/2 Hoagland B W P HEFH S
d, 2R /5 % A5 B Hoagland 35 M2k 4235 3%, B9
BHHNERKKKD FFRESMENES2~3h,
45 H 10:00 M 16:00 M EEFHBE I BREEH
HERBEAREHEEN.

20054611 A 11 HE 12 A 10 H L8 A& 74t
HEEN 14:0HSE1~12C), 128270 E
2006 4F 1 A 21 A LA (RE R 14:00
SE-3~6C),2H28HBEE3H 2SS HLHWEEN
AE(EEN 14:00 Bt KE 2~18C), BEETH
PERKARAERBHUFERAA, REKS «
1C,#BEE 1C)MERERE(EBHELER
KAEMAFTE DKB- 1915 5l E45H , BE B +
0.5C, BEHEO.S5CREN, EREHRBESR
HEEEHHE 1~2CHERED, BESFHRELE
2GR R 2~ 3CIRE.

1.3 AEMEMHTHZE

WEELEENBRBRESXRER KAERMB
ARGBEAKESINTR) B RERGEKE).
HE AR E RS S R R R IR
4y, %4 80CT 2% 20 min, 7E 60°CF#t 48 h, RJF
SAHEBBREMM LB TEBETEREGR
H,S0,—H,0, Tk, Al 3% & i 3 4 47 0Ll <€ 3 b 38

450 1

400 # £ i Newborn root
B X Secondary root
#1F # Primary root

350

300

2 i Root length(cm)
~
)
(=]

100

MRRLN2PER, HAENAREITRESK
CE SEM
' £1 FMEFAEEHRELE
Table 1 Temperature treatments during different
growing stages of winter wheat

# it B E Temperature( C)

&b PR R 3 i | W10X FEIOK KX
Treatment stage Treatments First Middle Late

10 days 10 days 10 days
B I8 Low temp. 6(6) 3(4) 2(2)
Before winter % i Normal temp. 8(7) 5(6) 4(6)
peied e ihemp.  10(8)  7(9)  6(8)
/Ly {58 Low temp. 2(3) 1(3) 0(3)
Over winter %@ Normal temp.  4(5) 3(6) 1(5)
peiod 8 High temp. 67 5(8) 28
Tuming green % i Normal temp.  4(5) 6(7) 8(9)
slage # i High temp. 6(6) 8(9)  10(11)

P15 B o 0 304 S 00 R B 0 1 B

Note: Numbers in brackets are practical
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Table 2 Wheat development of different temperature treatments

o F E (mg/#k) Dry weight(mg/plant) i BEW BEGR R
Treatments = % BE o - 56 Root shoot Root volume Leaf area
Total Root Shoot ratio (ml) (em?/plant)
& 1 Before winter period
KB Low temp. 92.3b" 31.2b 61.0c 0.52a- 0.55¢ 7.4b
¥ 8 Normal temp. 158.2 a 4.5a 113.8a 0.40 b 0.74 b 14.6a
#i8 High temp. 134.5a 48.84a 85.6b 0.56 a 0.94a 18.0a
BZ I Over winter period
&8 Low temp. 215.6a 29.4a 186.3 a 0.16 a 0.45b 56.5 b
%8 Normal temp. 254.6a 33.3a 21.3a 0.14a 0.55b 65.9 ab
#H High temp. 214.4a 2%.4a 190.0 a 0.11a 0.7 a 7.4a
BHEH Turning green stage
{8 Low temp. 1051.1 b 262.2b 788.9 b 0.34a 1.3 ¢ 106.8 b
%18 Normal temp. 2330.0 a 634.4 a 1695.6 a 0.38a 7.28a 175.0 a
¥ 18 High temp. 2322.2a 590.0 a 1732.2a 0.34a 3.71b 172.9a

EAAHATFENLERRERARE 5% BE &K

Note: Treatments sharing the same letter mean insignificant difference at P <0.05 (Duncan’s method)

5xmMan BANKALBNMNERZTEA
RABBEBRL(RATERS 29.8%, BIEHR
425.7%), B LM TEMHAREEEHRLS G E
BTERD 46.4% ,HHEBAB L 49.2%), B E
BERK, RUBLHMBMHE MZEER, Kbyt
EHHEMATHBRENL W, ML S RLER
RUERNEESTHFR(FBHFREE X 27.0%),1R
ATEMAENNES Mt B TERERTE
B(EHREERBY 24.7%), AR EL B LR
HoEARBLHEARERELE KT AR T LT
T EEH

HARKEBRREEDMERRETEMREZERKY
A Fef s TR/ BT EMEE
BAYMEREERENAAB(FRARKEEE X
40.0%) ,H3 1R 3 T E 10 5 Wi ok ok 1% 8 & F K F,
i EHFEMHERHEHEAEE,

BEHRELHEERBRTIERZTENR
FER(ERALEEMBRRATERL 58.7%, 8 %

HWRB A 81.6%), Rt B % B3 LT E A
HEREE L E RS EBTERD 53.5%, 1
EAH A 40.0%), TR L B TRIE XHEF
WREAZMHEA/NEER, KPP RAHEZEM K
FHER, EFNRELERABREZRTHE
(BRLEHEBL 49.2%), T b3 T EMe @R
BERBRLOBREREER REHE TR, RY
BENRREEEZWDEREEKR,
2.3 AEREEBEEXNDMENPKFSRREBHE

L)

KIRFFARXEFELBENZR N.P.KRZR
B, ARPALIE N, B4R B X 8542/
ZEHNPKFEFRHUBROERMF R R >H
B> R, RALFHER MR B RA FhHEFH
SRR EFPRBERZREKR, HEEENBE
BARAFSREOEREVUEER . HERET
BLORAFRSRVBREE M ERFLRAAEN
EEBRERE, BENKZ,KEN R,



200 FREBX RV HR

%28 %
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Table 3 N, P and K uptake under different temperature treatments( mg/plant)

N P K
pis: )
Treatments 13 RE BER - Bk & 5 5 B RE B LR
Total Root Shoot Total Root Shoot Total Root Shoot
# % BT Before winter period
fEB Low temp. 3.98c* 1.35¢ 2.62¢ 0.81b 0.26 ¢ 0.55¢ 3.9¢ 0.85¢ 2.4c¢
%8 Normal temp. 7.06 a 1.62b 5.43a 1.53a 0.48b 1.05a 7.06 2 1.97b 5.09a
# iR High temp. 6.52b 2.07a 4.45b 1.48a 0.58a 0.90b 6.49b 2.45a 4.04b
BEB Over winter period
fEiE Low temp. 6.46 b 0.62 ab 5.8 b 0.70 b 0.10a 0.57b 3.718a 0.45a 3.44a
%8 Normal temp. 7.70 a 0.71a 6.97 a 0.83a 0.12a 0.68 a 4.21a 0.43a 3.82a
F i High temp. 6.88 ab 0.48b 6.43 ab 0.72b 0.10a 0.65a 4.19a 0.38a 4.12a
& H W) Turning green Stage
{8 Low temp. 27.87b 5.05b 22.40 b 3.64 b 1.17b 2.43¢ 27.71b 5.84b 21.58b
%8 Normal temp. 75.26 a 13.43 a 61.83 a 11.77 a 4.89a 6.88 b 105.67 a 21.71a 83.96 a
B High temp. 83.35a 18.86 a 64.49 a 12.23 a 4.64a 7.60 a 107.01 a 19.96 a 87.05a

ERAAHRAFROLERTERTDE 5% BE%.

Note: Treatments sharing the same letter mean insignificant difference at P <0.05 ( Duncan's method) .
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Effect of different root zone temperature on growth development
and N, P and K uptake of winter wheat

LIU Wei''2, YANG Jun-lin®, XU An-min'**, ZHANG Jian-ping’,
TIAN Xiao—hongl’4, GAO Ya-jun1 “
(1. College of Resources and Environment , Northwest A&F University, Yangling , Shaanxi 712100, China;
2. Baoji Agricultural Technology Extension Center, Baoji, Shaanxi 721001, China;
3. Institute of Soil and Fertilizer, Gansu Academy of Agricultural Sciences, Lanzhou, Gansu 730070, China;

4. Key Lab for Agricultural Resources and Envir | Remediati
Shaanxi 712100, China; 5. Xi’ an Chang’ an District Agricultural Technology Extension Center, Xi' an, Shaanxi 710100, China)

in Loess Plateau of Chinese Ministry of Agriculture, Yangling ,

Abstract: A pot experiment was conducted to investigate the effect of different root zone temperature on growth de-

velopment and N, P and K uptake of winter wheat in Hoagland solution. The results showed that low temperature re-

strained root development during pre-winter stage, winter period and tuming green stage. Root length, root volume, root

biomass, leaf area, shoot biomass, nutrient uptake of low temperature treatments decreased significantly compared to nor-

mal temperture treatments. Aboveground part of winter wheat was more sensitive to the decrease of root zone temperature

than root during pre-winter stage. The reverse was true during turning green stage. High temperature improved root

growth while it trended to reduce shoot biomass and nutrients uptake during pre-winter stage and winter stage. High tem-

perature reduced root length and volume while improved aboveground part growth of wheat during turning green stage.

Keywords: root zone temperature; winter wheat; growth development; nutrition uptake



