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32 g I MR (0.2 g N/kg Wt +0.3 g P,Os/kg O
1) 6gREWOW.2gN/kg L) 3 gRE +16 g B
B45(0.1 g N/kg ¥+ +0.15 g P,Os/kg W 1).3 g
RE@O.1gNkg L) R, 1514048, 8
HEEHZ 6K, EAXNM-BHWEHTSHISE
BTAP.BH 15, 50K5, HEHRL 1 A, #%
HERE BAEBERZPHT KT LHE, BREE
REX EMRABIBRPEAIMEEEE B
1.3 @&EmHA

F6H25H9:00~11:00 HF%LSHR
(Pn) FEBEER(T) SILFE(G) . JEF CO, WE
(CHFIKRK CO, B (Ca) Z IR MR E , M 2B
BEHREBE—HFRBRNT LR, EREZNE
3K BPFHEENBRAER, UHBEHAEE U-

COR A A=/ Li - 6400 XA E AN E 1L, HIE
UEREZERTETFKSFBAEE(WE)K
HBHE(Ls)o WUE= Pn/Tr;Ls=1- Ci/Cao
1.4 HiRsa®E

3R A Excel 2000 1 DPS 3.1 8 % R R HE #
TRBNSEIT.

2 HR5G
2.1 HHUKS MRS H WA SR E
2 % R E MR

FESFER(E DRHA, LMK BT
AXHE Pr.Tr WUE.Gs . Ci AR Ls HER UK
ZEMEERNEEBEERREE KT, AHR
TR EEBERNEREERERRRT
e A 2R B 33 B K BE 18] B B AR 3O o

1 LK BEAAHNHEHANETROTBHBRRAEEREY F

Table 1 F value of effects of soil water, fertilization and their interaction on gas exchange in sweet potato leaves
'E'.ﬂ gg*ﬁ Pn Tr WUE G Ci L
Cultivars Variance source

K4 Soil water 990.137"* 737.357°* 292.921°* 330.550° * 214.648° * 253.617" *
f)iﬁht? BEJE Fentilization 7.040" " 17.995° " 3.414° 6.168" * 67.108" ° 71.423°°
H{E Interaction 3.298°° 8.014** 21.630" * 5.876" * 36.532" 38.256" *
KA Soil water 450.862" * 997.837* * 69.966° 107.815" * 44.749° ° 49.295"° °
619 MHE Fertilization 3.483° 106.311%* 7.158* ¢ 12.168" * 14.050" * 14.2711°*
E.AE Interaction 5.284°° 30.440" * 7.803"* 6.542" " 4.939° " 4.992° "

E: o Hx » FHRREENRBE.

Note: * and * * represent the significance of difference at 0.05 and 0.01 levels, respectively.

2.2 FARTHASH4THEHROSE RS
F2RY, 51 RSB HHEIRKE 0% ~
75%)M W, ELREE (HERFKE 0% ~45%)%
BT HERHH A P HEARHAE(P>
0.05),BE+HER(30% ~35%) % BTFHHKE Pn
HMRBEETH, MELBEKINEL HERHEH
4EHAE T REETHR MEESMH6OMH Ir R
HERXHTHREETE  HEYH WUE E%F
ERES ERRAL BRI L ERNEEISHER
BEXR M6 REBERETHAREELR,
HYTLRBHEEF, HEHH 6 2L REB
BEHERAHB(P>0.05), MEZFLMELEHEW
EFHE(P<0.01), SAFEEETR, L ¥
KAWEL , HAEERMKME G 2
B Ls ETHEYE, BhiEH ERELET,
EHRAARTRIEZSILRH MEERAHT,
SR TR, MIESILRARITEEHE

%
2.3 AEIWMADEGTHERAANHEHRS
ExRHBHIER

23.1 #EFXFHFTH P gEFHRA N
FIWUEH, EXLEBEARREEET , HIET X
MHEHHE Pn MEWBEBAREERBEKE;
EEEAGT HEFRXNHEAHEFISHA
PnEMBE MMBESHCIOBRAEE, Bi&
XE HEMHE Pn RBE AR BRI TR
BEN., ALREEEAAT, EAREEER T
R PR RAMEIMMmER, ERABEETEE4
SRR BB AT, T 619 F I W B A B A K
nmgm;ELRBENEXEHT . ZH45HUSSE
HEAE B 4bHE A R, 619 i 2 B AC s B ik FIE £ /% 38 fn
T, AEANUP SRR AL RERK
BT, & e AE AL 3R 18] 2 B AR/,
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Table 2 Effect of soil water on the gas exchange of sweet potato leaves
I2E k4 Pn Tr WUE Gs Ci L
Cultivars Soil water (pmol CO,/m?+s)}  (mmol H,0/(m*+s)) (pumol COp/mmol H,0) (mol H,0/m*+s))  (pmeol CO,/mol)
0% ~75% 16.750aA 11.486aA 1.455bB 0.558sA 274.433cC 0.274aA
igiih‘:j 40% ~45% 16.747aA 10.248bB 1.7850A 0.568aA 287.100bB  0.238aA
30% ~ 35% 0.194bB 1.0216¢C ~0.046cC 0.016bB 344.467aA  0.073bB
0% ~15% 13.700aA 11.577aA 1.2440A 0.463aA 255.567bB  0.312aA
691 0% ~45% 14.495aA 12.001aA 1.323aA 0.499aA 266.833bB  0.28laA
30% ~35% 0.417bB 1.406bB 0.239bB 0.021bB 323.200aA  0.117bB

W RPBERE - KL RGFE, RA—FIREENRDIEFRIFIRRGBFHAEETINKS AKTFEER,E 0.01 % 0.05 KF L

Kg¥#t, TH.

Note: The value in the table are the averages in a same soil water treatment. The capital and lowercase letters after the values within a same column represent
the significance of difference among soil water levels at 0.05 and 0.01 levels, respectively. They are the same below.

%3 FEKBEHTHETHEE Pnlpmol CO/m*s))
Table 3 Net photosynthetic rate( Pr) of sweet potato under
different soil water and fertilization conditions

B W LK) Soil water

Cultivars  Fertilization 709, ~75% 40% ~45% 30% ~35%

HNP 18.350aA  15.833bA 1.625aA

HN 14.200bB  15.800bA  0.207abA

f):, }:‘ ? MNP 18.617aA  17.933aA  0.002abA
MN 17.8172A  17.833abA  -0.130abA
CK 14.767bB  16.333abA  -0.733bA

HNP 17.500sA  16.183aA 1.238aA

HN 16.850aA  12.093cB 0.717sA

619 MNP 13.967bB  15.300abA  0.522aA
MN 10.338cC  15.450abA - 0.142aA
cK 9.848cC  13.450bcAB - 0.252aA

232 #EFXAHETAE THBAYHEA EL
BRENSREAGT BEFAMHEYH r W
BREE MEERAGTHEEFAMNEFISER
REE, M 619 BHREE(F4). AREREHN
WO R TR R AR R . B HERE & A3 N, 7E + 1
EEAET, . LHEAEHHEERREEIESN T 2
FeihniE R AR, T 619 M 2 Wi ; BB
AR AFYREEL R M. £LRE8
AUHTRE 4549 50 8 A0 T E B AT HE X B 6 FE B
BRI SEF 5 B T 619 B P A M AE Oy K 2
RanGAC BN, £+ RER A FEEERMN
M, A RN EAREELESRMINMEY,E
BERARENEE 4 EEAARHE(P>0.05),7 619
iAo S IR B B 0T

233 #AEFXAHETR WESHRBRFHRA A
M5 WUE(RS)XE, ELBBEELGT  HEFR
MEFISEMAEE WX 6o ¥MEE; 1%
BENERZAT A AMAEHRYAIRE

ERY, ERSHERT, ABAKS 21 A4 HE
MEREPHEATERAEE . 2R EENLER
BB AR K, BH KEHEHR T, AL CK &
MMM BEREK WUE,

£4 FREKEHEETHEHAE Tr(mmol H0/(m’s))
Table 4 Transpiration rate( 7r) of sweet potato under

different soil water and fertilization conditions

8] . 3: L 3WK 5 Soil water
Cultivars  Fertilization 709, ~75% 40% ~45% 30% ~35%
HNP 12.183aAB  9.715bB 1.677aA
x s HN 10.028bC  10.117bB 1.12324
Qinshu 4 MNP 12.217aAB 12.450aA 0.839aA
MN 12.500aA 12.483aA 0.772aA
CK 10.500bBC 6.475¢C 0.696aA
HNP 15.500aA 14.517aA 2.327aA
HN 14.333aA  14.050aA  0.792bcAB
619 MNP 14.283aA  13.433aA  1.758abAB
MN 7.122bB 11.567bB  1.710abAB
K 6.647bB 6.437¢C 0.444cB

£5 FRAKBEKETHEHHE WUE(pmol CO;/mmol H,0)
Table 5 Water use efficiency( WUE) of sweet potato
under different soil water and fertilization conditions

%] 3t + K4 Soil water

Cultivars  Fertilization 709 ~75% 40% ~45% 30% ~35%

HNP 1.507aA 1.681bB 0.688aA

HN 1.402aA 1.562bB  0.239bAB

ﬁi:ht? MNP 1.527aA 1.445bB 0.002bB
MN 1.431aA 1.440bB ~0.168bB

K 1.4062A 2.798aA - 1.079C

HNP 1.129abA 1.115bB  0.554abAB

HN 0.975bA 0.870bB 0.905aA
619 MNP 1.180abA 1.1425B  -0.035bBC
MN 1.433abA 1.347bB - 0.1474cC

CK 1.506aA 2.143aA 1.176aA
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233 #EFXNHX HRATHER NMNES
R(FOR,ELRGEMNBRFAHTHES R
HENR GEHEREE AERRGTEWRH
B(P>0.05), MHETME, ABEEHENTRER
FEMTSAFE,. BELRBHEST,HERE
B, ERRERME AL EYRAL RN
BRERRAATEE4SHPERIERNREY
T2 16 AE i 7 i AR B, T 619 B % AT M 40 3B B B AR
FARRE, B ALK TR TFARGEE, 3%
BNV EERRTIILNIFR,

BB, EXRELRGT ASHERT , 2B
BC i b B B RAE A B SR G BB A9 Ls, T ELBE
MEAE B9 E I, BRI AE 7 X Ci A1 Ls BEFEFE B 1
HMmANERLTRAABOEL, BETR,
MEFB TREHEHFSIAEZHRNIILBRHEK
L , B BB A R T BRI T R HERAE

%6 FEKAKBEHETEHEHAS Gs(mol H,0/(m*s)]
Table 6 Stomatal conductance{ Gs) of sweet potato

under different soil water and fertilization conditions

B KR 23K Soil water
23.4 #EFXAFHETH CGRL HEFTHER Cultivars  Fentilization 7005 ~ 759,  40% ~ 45% 30% ~ 35%
MERTHUEY, A=K &GT RN HNP 0.6%4aA  0.4995B  0.029A
KM HEHE CCRL HWERBESREENE M, NS HN 0.647abAB  0.473bB 0.013aA
EHIREAGT SRR, BB AEAE Qs 0 OTIBAR 0.67eA 0,00
MN 0.5385B  0.620aAB  0.012aA
HRIELES ¢ ETHASE, L EARBEER K 0.329cC  0.570sbAB  0.015aA
LHE R, ABEACHEAY G BT R XE, T L HNP 0.634aA 0.6908A 0.0348A
MR ELREEHEZNFT LAY C M Ls HN 0.576aA  0.270cB  0.016aA
SHABRTFRBRTFARAEEN R, B HERMHEF4S 619 MNP 0.518A  0.698.A  0.0240A
B CiMLs BERSHBRTRERERMBRNHE, MW 030 03B 0.008eA
B4 7 e I s I R 388 T 22 A A 38, T 619 £ 2 OOWM 04 o0
B Ci 1 Ls FaRGAC B 6938 I 4 31 =3 8 F R At
£7 TRAKREFETHEMRE CGAL
Table 7 I llular CO, ion( Ci) and stomatal limitation value( Ls) of sweet potato
under different soil water and fertilization conditions
HH 2] HEE K Soil water
Tiems Cultivars Fertilization 0% ~75% 40% ~45% 30% ~ 35%
HNP 240.833dB 292.667abA 269.167¢E
HN 258.333¢B 282, 167bA 307.000dD
ﬁ:ht? MNP 282.333bA 282.500bA 345.167cC
MN 287.167bA 278.500bA 368.333bB
G cK 303.5002A 299.667aA 432.667aA
(pmol CO,/mol) HNP 212.833cB 232.000bB 276.333bB
HN 244.50bcAB 254.333abAB 292.167bB
619 MNP 257.833abAB 270.333aAB 303.333bB
MN 275.500abA 288.667aA 375.000aA
cK 287.167aA 288.833aA 369.167aA
HNP 0.3652A 0.2273bAB 0.274aA
HN 0.317bA 0.2430AB 0.180bB
ﬁ’m:j MNP 0.246cB 0.260aA 0.071cC
MN 0.244cB 0.266aA 0.007dD
CK 0.198dB 0.198bB -0.166¢E
o HNP 0.437aA 0.383aA 0.239aA
HN 0.338bAB 0.310abAB 0.200aA
619 MNP 0.307beB 0.267bAB 0.178aA
MN 0.255bcB 0.229bB 0.001bB
CK 0.221¢B 0.215bB -0.037bB
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Regulating effect of fertilization form on gas exchange in leaves of
sweet potato under different soil water conditions

XU Yu-bin', CHEN Yue', QI Xiang-ying?
(1. Northwest A & F University , Yangling, Shaanxi 712100, China; 2. Yulin Institute of Agriculture, Yulin, Shaanxi 719000, China)

Abstract: To understand the regulating effects of soil water and fertilization on gas exchange in sweet potato leaves
under different conditions of soil water, with two cultivars of Qinshu 4 and 619 as materials, a pot experiment was con-
ducted to measure and assay photosynthesis rate (Pn), water use efficiency( WUE), transpiration rate( 7r), stomatal
conductance( Gs ), intercellular CO, concentration( Ci) and stomatal limitation value( Ls). The results showed that soil
water and fertilization significantly influence Pn, Tr, WUE, Gs and Ls. An apparent interaction existed between soil
water and fertilization. Compared to the soil water content of 70% ~ 75% , the changes of Pn, Tr, WUE, Gs and Ls
were smaller under the soil water of 40% ~ 45% , while under the soil water of 30% ~35%, Pn, Tr, WUE, Gs and
Ls, decreased significantly but Ci increased remarkably. Fertilization could enhance Pn, Tr, WUE, Gs and Ls, but
reduce Ci. The regulating effect of these indexes with combined application of nitrogen and phosphorus was better than
that with single application of nitrogen. The change of Ci and Ls under different treatments showed the gas exchange of
sweet potato leaves was mainly limited by stomatal factors under the soil water of 40% ~ 45% , and was mainly limited by
non-stomatal factors. Fertilization could promote the gas exchange of sweet potato leaves by enhancing the effect of stom-
atal factors.

Key words: sweet potato; soil water; fertilization form; gas exchange; regulation
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Genetic correlation analysis between carbon isotope discrimination
and relevant traits in spring wheat

WANG Na!'%®, XU Xing'®, LI Shu-hua', JING Ji-hai*, HE Jun',
‘ ZHU Lin**, YONG Li-hua®
(1. Ningxia Agricultural Bio-Technology Laboratory, Yinchuan, Ningxia 750002, China; 2. Ningxia Teachers University ,
Yingchuan, Ningxia 750021, China; 3. Agricultural College, Ningxia University, Yinchuan, Ningxia 750021, China;
4. Guyuan Instisute of Agricultural Sciences, Guyuan, Ningxia 756000, China; S. Northwest A & F University ,
Yangling , Shaanxi 712100, China; 6. Ningxia Yucai Middle School, Yinchuan, Ningxia 750021, China)

Abstract: In order to provide references to the research of water use efficiency, 17 spring wheat lines were grown in
Yinchuan site in 2007. The phenotypic correlation and genetic correlation analysis based on the remarkable generation
variance analysis and simple correlation were carried on. The results showed that genotypes are significant different. Re-
lationship between & Gm and & Sm, WUE, maL, Ci, Gs and Ci/Ca are extremely positively genetic correlated , but
with Pn in flowering stage and T7 in filling stage are significantly negatively correlated respectively; £ Sm is extremely
positively genetic correlated with WUE, malL, Ci, Gs, Ci/Ca in flowering stage, while negatively genetic correlated
with 71 and Pn in flowering stage. At last it demonstrates the relationship between & and WUE, ash content and so on,
and it concludes that a good genetic correlations among relevant traits and &,

Key words: wheat; carbon isotope discrimination; water use efficiency; genetic correlation; phenotypic correlation



