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WUE

1.1
14

183.7 g/kg
6.71 mg/kg

6.34 g/kg 44.14 mg/kg
52.00 mg/kg pH 7.05
1.2
3 Wi 50%
92 g/kg w2 75%
138 g/kg w3 100%
184 g/kg 4
N 100 mg/kg
P,05 80 mg/kg K,0 150 mg/kg
( N46%) (
K,0 52%) ( P,05 12%)
2011
(119°13"21"E, 31°44'03"N)
( 285cm
28 cm)
3
75% 7 PVC ( 1 cm

30 cm 6 cm

15 kg/

75% + 5% (

) 4 41 72
95 128

PVC

1.3
1.3.1 WUE (
() 105C 30 min
70°C ~80°C

WUE
1.3.2 WUE
(Yaxin-1102, )

(Pn) (Gy)
C02 ( C02 Cg) COZ
(C) (
) 9:00—11:00 25 cm x 25 cm
( PAR =1 260 pE/(m*s))

2 min WUE
133 1.,5- (RuBisCO)
03¢g ( )
2.0 ml
0.1 mol/L TrissHC1(pH 7.8) 10 mmol/L MgC1, 1 mmol/L
(EDTA) 20 mmol/L 10%
(w/v) 1% (PVP)
4°C 15 000 r/min 10 min
0C
(5 mmol/L
(NADH)0.2 ml 50 mmol/L (ATP)
0.2 ml 0.1 ml 50 mmol/L 0.2 ml
0.2 mol/L NaHCO; 0.2 ml 100 mmol/L Tris-HC1
(pH 7.8)0.4 ml 160 p/ml 0.1 ml
160 p/ml 0.1 ml -3-
0.1 ml 0.3 ml)
340 nm
0.1 ml RuBP
30 s
3 min 1 min
(PGA)
RuBP(1,5- )
340 nm 1 min
1.3.4 (A"C) WUE
4
MAT253( - ThermoFinnigan
)
PDB(PeeDeeBelemni
)
8°C=[(Rp/Rs)-1]x1 000 (1)
Rp

(*Cp/?Cp) Ry PDB
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(13CS/12CS)
APC=(3"C, 8" Cy)(1  §7Cy1000)
) Wi
13 13
5%c, s,
Wi
2
2.1
1
w1l w2 w3
w3 W2
F1 FRKSAENHEFEZRE THWRER WUE BE 0
Table 1 Dry matter partitions and WUEs of sweet potato during different growth stages under different water regimes
WUE
g ) (& ) g ) g )
w1 4.40(0.32) ¢ 1.84 (0.36) ef 6.55(0.94)d 1.53(0.92) g 4.90 (0.26) be
w2 6.51 (1.38) b 3.49 (0.73) cd 6.65 (1.70) d 1.77 (0.42) g 3.98 (0.14) de
w3 8.76 (0.95) a 5.50 (0.71) b 8.28 (1.62) cd 159 (0.91) g 3.72(0.32) e
Wi 5.02(0.45) ¢ 2.01 (0.40) ef 10.04 (2.13) be 15.68 (2.17) f 5.53(0.45)b
w2 6.54 (0.80) b 3.82(1.04) ¢ 11.93 (2.33) b 16.00 (7.70) f 3.97 (0.34) de
W3 9.37(1.26) a 6.76 (1.16) a 1539(2.39) a 25.31 (4.61) ef 4.23 (0.08) cde
w1 4.95(0.63) c 1.79 (0.43) ef 7.91 (1.61) cd 33.61 (4.69) de 4.46 (0.97) cde
w2 4.76 (0.11) ¢ 1.65(0.13) f 9.25 (0.67) bed 40.27 (2.86) cd 3.80 (0.36)
w3 6.83 (1.11) b 2.77 (0.26) de 11.99 (0.48) b 46.90 (9.35) be 3.74 (0.42)
Wi 4.18 (0.40) ¢ 1.10 (0.18) f 6.86 (0.99) d 46.60 (8.38) be 8.41(0.99) a
w2 4.07 (0.71) ¢ 1.31 (0.04) f 8.68 (1.23) cd 55.53(5.81) ab 4.80 (0.53) bed
W3 6.76 (1.62) b 2.15(0.42) e 11.45(0.74) b 64.07 (4.77) a 5.07 (0.61) b
P<0.05
W3
w1l W2
w3 3
W3 W2
W1 3
Wi W2
W3
w2 Wil W2

W1
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w2 480 gkg W3 WUE
Wi 3.72~4.23 glkg
5.07 g/kg
W3 2.2 RuBisCO
2 3
1
3
WUE W1 w2
w2
W3 WUE 3
6.09 g/kg
WUE
Wi WUE 4.90 g/kg
5.53 g/kg 4.46 g/kg
841 gkg W2 WUE
3.80~3.98 gkg
F2 ARKSAEXNHEARAREBERALSHF LRI
Table 2 Effects of water stress on gas exchanges of sweet potato during different growth stages
P, E Gs WUE P,/E C/C,
(umol/(m*-s)) (mmol/(m?*-s)) (CO,, pmol/mmol H,0)
W1 8.89 (2.01) de 2.83(0.91) cd 190.45 (32.70) be 3.44 (1.82) be 0.71 (0.03) cd
w2 11.14 (0.42) cd 3.97 (0.14) be 263.10 (21.76) a 2.80 (0.01) c 0.86 (0.03) ab
W3 13.48 (2.78) bed 4.89 (0.04) ab 282.35(32.38) a 2.75(0.54) c 0.89 (0.04) a
W1 12.41 (0.50) bed 3.01(0.29) cd 181.88 (38.21) be 4.15 (0.34) be 0.70 (0.04) cd
w2 16.97 (3.48) ab 4.33(0.16) b 231.06 (22.89) ab 3.93 (0.83) be 0.76 (0.03) abc
W3 17.87 (1.75) a 5.45(1.08) a 247.63 (22.32) a 3.32(0.35) be 0.77 (0.04) be
W1 9.12 (1.09) de 2.38 (0.88) de 100.17 (28.81) ef 3.96 (1.25) be 0.53 (0.13) e
w2 14.67 (2.99) be 3.83(0.98) be 122.26 (28.96) de 3.89(0.43) be 0.57 (0.07) e
W3 16.99 (3.60) ab 4.47(0.74) b 158.56 (13.84) cd 3.84 (0.70) be 0.59 (0.09) de
W1 4.67 (0.29) e 0.86 (0.11) f 48.57 (5.45) f 5.63(0.22) a 0.64 (0.06) e
w2 5.90 (0.67) e 1.37 (0.32) ef 60.43 (4.65) f 4.40 (0.67) be 0.57 (0.08) e
W3 9.04 (0.98) de 2.13 (0.35) de 72.77 (4.54) ef 436 (0.21)b 0.51 (0.06) cde
Wl w2 W3 WUE (3.44 g/kg)
G, G (5.63 g/kg) W2
( 2 WUE
G, w3 WUE
G, w2 2.75 g/kg
3.32 g/kg
2 4.36 g/kg Wi
WUE Wi 2 3.44 ~5.63 g/kg
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3 CO,
CO, (C/C) 2
CO, (C)
366.8 ~ 385.4 pmol/mol
(P>0.05)
(W3) c/C,
(W1 W2)
CO,
c/C, W1
W2 W3
Cco, [4]
Cc/C,
c, U
CO,
c, 67
ci/C, (
3)
(ATP PEP
RuBP )
c/C,
1
RuBisCO W1l W2
RuBisCO
W3 RuBisCO
RuBisCO
301
4~ 25
=320
S S - W1
210 o W2
S E a W3
B s
0
( P<0.05 )

1 FEIKRSLENHEESE FH RuBisCO JEERIFMN
Fig. 1 Effects of water stress on the activities of RuBisCO during
different growth stages of sweet potato
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Fig. 2 Relationship between the activity of RuBisCO and
Photosynthetic rate
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Fig. 3 Variations of A"C of various organs of sweet potato in different growth stages under three water regimes
APC a b
RuBisCO
APC C, CO, v (vapor
ABC pressure deficit) v=u(1-RH) u
RH 1.6
CO, $c
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C WUE APC
( 9 WUE
AI3C [13] [14] A|3C ( 4)
C; A"C WUE
C  Brugnoli Farquhar!"! Ehdaie 2"
WUE ABC
( ) Bc [21] [13] (17
ABC
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w1l W2 3¢
A"C
2.4 WUE
G A"C ( )
WUE [17-19] (
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Fig. 4 Relationship between WUE and A”*C of sweet potato under different water regimes
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Effect of Water Deficit Condition on Water Use Efficiency and
Carbon Isotope Discrimination in Sweet Potato

ZHANG Hui'?, ZHU Lv-dan', NING Yun-wang', ZHANG Cong-zhi’, ZHANG Yong-chun'

(1 Institute of Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences/Scientific Observation and
Experimental Station of Arable Land Conservation of Jiangsu Province, Ministry of Agriculture, Nanjing 210014, China;
2 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing

210008, China)

Abstract: A pot experiment was conducted to study the variation of water use efficiency (WUE) and carbon isotope

discrimination in maize under water deficit conditions and their relationship. Three water regimes were imposed and they took up

the fraction of field capacity of the soil were: 50% (W1), 75% (W2), 100% (W3). The results showed that the biomass of various

organs of sweet potato increased with moisture increases, and reaching the maximum in the 100% of field capacity (W3). WUE

under 50% of field capacity (50%) was highest. However, the high moisture treatment reduced the proportion of the photo-

assimilates distributed to the underground; meanwhile, photosynthetic rate positively correlated with RuBisCO activity; A'*C of

different organs of sweet potato were different during different growth stages under the three water treatments. A"*C in root was

the smallest, and then followed by petioles, stems, leaves, indicating that the carbon isotope fractionation occurred when the

photoassimilates distributed in various organs, A'>C of various organs presented consistent negative correlation with WUE during

different growth stages. In summary, the carbon isotopes can be used as a simple, quick and accurate method for evaluating WUE

of sweet potato.

Key words: Water stress, Sweet potato, Growth stage, Water use efficiency, Carbon isotope discrimination
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