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Table 1 The geographical, soil and climatic conditions of the test site
BR Femk ERE £ H Rt =10CHEFBE
ﬁ;i R Altitude ds:(:iif Rainfall Evaporati Sunshine hours Accumulated temperature( > 10C)
(m) (mm) (mm) (b) ()
&gl ERt
Yinchuan 1111 Irrigation warping soil 150 ~ 200 1700 ~ 1900 2898 ~ 3040 3200 ~ 3300
1.3 MEMARGE e~fn X ET WERB, BRI, U ET= (W,

THEKE - FHEMN. Y. SEN R,
B AL FE KN R EHIR A TDR + 3K 40
AW E, M EHEHEHR 0~ 200 cmo

BREIBLR PRI E 4 FIMBR R EF (bR
PESem K)MBRPIFE, ENOCTHT24LE
HEHFEHDL 100 B, FEFEHNERAYTR
FREERFANELTRENE, SHRINEERY
BEM R AR o8C i ISR M AT E W, R E A
ROBR ABELEH 6°CEH Farquhar £
AR FE B A(%o) = [(8P Com - 8 Cppg) x
10001/(1+ 8B Cpg), HH,8"Can = - %o

Koy o BB B BB RL BB
EFMERUESemK), HNEHERETOCTH
FELULFE, HASXY - 10N BHEPPE
SBOCHBRETELREZEE AAFZ—HNETF
AYHRE,HERETYRNKS SR,

HHE BERTHDER,LZRAEELE
K L1 - 3000A RIWInt f5 ot E B, G HE G ZE T0CHE T
24 hHHTE, HEAR LHE=TEHE/MEH,

NES XS B A% E ppSystems 2 7 7=
CIRAS- 1 IEB AN SRR, ENEFLRLE
9, 8/PEKBEYIE S BREF R LS 8:30~11:30
WEEH£T G EEIER, BRE BEHYNFEK
¥, K& CO, % JF 380 pmol/mol £, 4 A B 5E 5t
1450 £ 50 pmol/(m*+s). HANXTREFBHEFHR
75 ABE R,
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BUPR =B /(2 m B L G 7 35 # a0 0 003k o 0 38 2>
B+ BUEAEAR + BWR), MEEFHPEK
BAKSVFHEEITE M. ET=(W,+R+I+e) -
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FhEf 200 cm L EK R, TR EKEHHBGR
HEBTWEAUIRTE; I ¥EATMEKE, &K
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Table 2 Variance analysis of parameter about photosynthesis and exchanging of air during two stages
B3 Stage EREH Source DF G Gs Ci/Ca Pn/Tr Pn Tr m
E ] Repeat 2 1929.3 13731.2 0.018 2.283 1.964 0.417 0.353
FHH 58] Varietics 16 5276.9 37881.2 0.026 4.115 63.487 2.429 13.34
Flowering # % Emor 2 1567.52 11833.1 0.013 1.43 1.156 0.316 0.262
stage Fy i F, value — 3.366°°  3.20°° 2.005*  2.877°°  54.92°°  7.69°°  50.86""
F,{i F, value - 1.231 1.16 1.431 1.59 1.699 1.321 1.344
T 5 (5] Repeat 2 95.06 96951.5 0.0008 0.135 16.462 0.20 0.590
o G Variety 16 4130.2 329589 0.017 8.915 119.01 7.1 7.055
Filling 82 Enor 32 999.76 68326.4 0.006 0.359 6.53 0.11 0.2574
stage Fi {8 F, value - 4131 482" 2.791°" 4.81°° 18.2°°  69.98°° 27.41"°
Fy {8 F, value - 0.095 1.419 0.122 0.376 2.521 1.762 2.29

HoPn/Tr A EE/ B EE; Pn A HE; Tr R ER; G, LT Ci, MM CO, ¥R ; T, M H HBE; Ca, K CO, B Ci/Ca, IR
@) CO, B/ K4 CO, W, F, HRAGEFE FHE;F, ARTRERE FIE, »,» »FHRTE P<0.05# P<0.01 LWERKE, TH.

Note: Pn/Tr. Ph
3 T1, Leaf

hetic rate/T
p 3 Ca, air CO, concentration; Ci/Ca,

ion rate; Pn, Photosyndneucmte Tr, Transpiration rate; Ge, S 1] 3 Ci, I

Nlar CO;

lar CO; ion/air CO,

F, means F value of repeats. * ,

ion. F'y means F value of varieties;

# % Shows significance at P <0.05 and P <0.01, respectively. They are the same as below.

B3 A WERKSECEBERNT LS
Table 3 Variance analysis of & | WUE ash and other physiologic traits

ZERHEE Source DF AG, As, WUE mlL m,G, m,S SLDW
E X 8 Repeat 2 0.0082 0.0599 0.05 1x10° 0.9726 0.0017 0.0185
R Variety 16 0.1751 0.4219 0.2496 0.0004 5.8807 0.0185 1.6761
R Emor 32 0.0416 0.0621 0.0248 8x 10° 2.0157 0.0006 0.5573
Fi{H Fyvalue - 421" 6.79°" 10.08° * 9.9 2.92"" 31.03* " 3.007°*
Fy fH F; value — 0.197 0.964 2.021 0.013 0.48 2.86 0.033

HACLBRANHRKFEMRAIRE;AS, RRPEFKRCLRLHR; WUE FEZR/Q m B AERFNRGRS OB + A
kit + ERE);m L, BN A KD s m G, RMNFIRIK S m,S, RS EF K 5 ; SLOW , R W HL v

Note: &G, , mature of grain &, mature of straw &, WUE grain yield/( s0il water content during different growth periods + irrigation water + total rain-
fall from Jan. to Aug.); m,L, mature of leaf ash; m,G,, mature of grain ash; m.S,mature of straw ash; SLDW, special leaf weight in jointing stage.

2.2.2 RMEMESH AS,AC, FFNEFEMY
B Ci Gs . Ci/Ca ERERRBEEFEMRX(F L), 5
NERBERMEEX, 5 Po.Tr Po/Tr EFHMHE
#H, IREA, AZKAFENRESRIFEYH
MERY, ARREREN, A5 6 XK
BLOMBNEN 6 EEEWAS, MAG, WAL,
BEEES G AXRMERMTUXBRERT L
KA F AR E(WUE) .
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HHEB S

2.3.1 REREASH AEHEXBREAREMEX.
MEMXMAEELRBEHEXRLE S, HERA,
BUHRMBRUEXRBNBEHAXRBEEREN
G, MEEXERRTREMAX, AREHEX
MEHME S, 006, AS, 435 ZBEHH K
5+(m,L) WUE 5Bl B % EMXKYE, TFEA

EXARHE;AG, SHHE(SLOW)ERBEREE
HE, REANPEATHE; L6, 5458, K38
EEREHEE,FEARXRRASAR., 26, 5K
BARE KDY (m,G, ) BB ERBMEME, FRMERX
AHE BFREEREWTULZERH,

AS, 5Sipw ERBEEREHXMELM
X, BRABEZRRE KM, BAFHEHLEED
BBEKF(r,=0.376); SRBRPZEF KL (m,S)
ERFMHEEMIREERBREHRX,
23.2 MERBEXSH mlL5A5,.0G6, ERE
BBRBEEMRGES), XHH m L RBT/NEM
BREMEREYE WUE AR FREERLEY
RRENER, mSfos, ERBEERMERX, X5
EXAEXTAEBLRSHSANTRER—
.
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Table 4 Significance analysis of phenotypic correlation and genetic correlation and simple between
A and parameters about photosynthesis and exchanging of air during flowering stage
Ly {47 26 25
Stage Traits i s Te 4 » s Te r
G 0.480" " 0.583" 0.093 0.667" " 0.734°° 0.876"* 0.174 0.702° *
G 0.535* " 0.418°° 0.027 0.552° 0.579°*° 0.681"°* 0.118 0.539°
Fitm Ci/Ca 0.589" " 0.740" * ~-0.044 0.637" " 0.737" " 0.880"°° -0.143 0.645° "
Flowering Pn -0.302° ~-0,352" ~0.162 -0.300 -0.353*" -0.409" " 0.008 -0.210
stage Tr 0.091 0.111 0.008 -0.179 -0.155 -0.192 0.042 -0.142
b4 -0.182 -0.205 ~0.186 -0.57"° -0.517°" -0.612° 0.215 -0.498"
Pn/Tr -0.268 -0.344" 0.03 0.023 -0.124 ~-0.119 -0.179 0.061
Gi 0.301" 0.377"* -0.044 0.515" 0.263 0.310" -0.066 0.252
Ge 0.314° 0.393° " -0.154 0.276 0.178 0.205 -0.036 0.092
wEH Ci/Ca 0.289" 0.370° * -0.027 0.342 0.16 0.226 -0.236 0.050
Filling Pn -0.023 -0.029 0.022 -0.325 0.147 0.17 -0.036 ~0.049
stage Tr 0.091 0.111 0.008 -0.179 -0.118 -0.206 -0.141 -0.273
n -0.286" -0.35%9" " 0.037 -0.58" ~0.575°" -0.664"° -0.024 -0.608"
Pn/Tr 0.088 0.107 0.018 0.023 0.283° 0.350° -0.159 0.061

Beor, ARUHXRK, r, W-EWHELRK, r, WFWHEELRE r WRAHERER, », « » FHRRE P<0.05F P<0.01 LWER

Xx¥, TH,
Note: r,, phenotypic correlation coefficient; r,, genetic lati

oo

lation coefficient; r, simple coefficient. % , # * ghows

3 rl!

significance at P <0.05 and P <0.01,respectively. They are the same as below.
£5 ASWERSSEBERANRE BENNLRRESIF
Table 5 Significance analysis of phenotypic correlation, genetic correlation and correlation
between & and WUE, ash and other physiological traits

iR ) as,
Traits T, Ty Te r T, Te Te r
WUE 0.352 0.430% » 0.087 0.382 0.352 0.430% » 0.182 0.658 % *
mL 0.608 % * 0.728 % * 0.187 0.595# 0.454% = 0.504 % » 0.208 0.633% »
mG,. -0.235 ~0.286 -0.106 0.054 -0.151 -0.09%9 -0.138 0.0
maS -0.072 -0.156 0.289 * -0.261 -0.315%  -0.385% # 0.042 -0.577 »
SLDW 0.259 0.559 % = ~0.358% *  0.601% 0.619 % = 0.718% » 0.376% » 0.587 *
as, 0.560 % » 0.752% » 0.061 0.700 * * 1 1 1 1
HHE—BRERBEHAFEEEBANER.ES  PORK
HRREUEMHAREESEMX, AMEELNH 3 3w

A BERERANIEA VLR TS KA
e, SIpw 548,.46, BEEFFHEE, X
54 BRSO ORALREAR. HRARH
HWEBEL, TGS SLDW RN REST
AHXo

AS, FMWUE BREEZEWNEMR, RET R
HEREODEBETRER. FRE5AG, HEHARE
EX5 MisnHARER B, FEREKEY
HELFETEEER, FBT Ci/Ca MAHEKKY
iR ERAERE IR EREF Ci/ Ca BIFRAE, T
KILFFERT LKA G FHAHHRSIEN Ci/Ca

AL Ci Gs Pn.Tr Pn/Tr Tl B3R %
FHRRERER: L6, 5Ci6s.Ci/Ca . TV EE
INEFHPMERRRART BIEHX—BHE, L6,
5Ci.G.Ci/Ca T HMHEXETEZHRERRNE
H, EEREHANBEN, L6, 5C.6s HiE
XU P T, 2ERY 6 TESIEHYHRM G
BIREME, AT S Pn BE{K, B0 Ci 5 Pn BRAMX,
NEEEPROBE S| TN, EEXEETR
AR NEBHYIEFTRRAATEBEXSR
BXEWERKNEF & N BNEHNTETERE

3.1
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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



