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2.1 BIMNEXREBESHTH

M#E 1 FESWERATA, FPEH FEEL
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BHEALBEERER(P<0.001), HEEHXF
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Table 1 The principal physiological parameters of spring wheat leaves and yield under simulated acid rain treatments

HESK HRMA pH [y
Physiological parameter 1.5 2.5 3.5 4.5 5.6 F — value
P em - 2eg" !
#%“§$P",/("m°lm ") 3.63 £ 0.96a 5.28 +0.22ab 6.33+1.35b 6.58+1.72bc 8.68+1.0lc 7.60" "~
Net Photosynthetic rate
Lo-2, -1
SAFE G/ (mol m™-s71) 0.038+0.006a 0.041:0.010a 0.058+0.012b 0.058+0.008b 0.091+0.010c 15.21" "
Stomatal conductance
Lo-2, -1
ﬁﬁﬁﬁ Tr/Cmmol-m™%+s7") 1.48+0.45a 1.75+£0.35ab  2.05%0.27ab 2.16+0.39% 3.42+0.29c 13.26" "
Transpiration rate
B CO. Ci/(pL-L"!
HFI CO, B Ci/ (e ,) 194.80+20.72a 194.60+24.56a 187.07+2.60a 167.87+26.81a 96.89:6.87b 14.22* "
Intercellular CO, concentration
. -1
*ﬁﬂm;&$,w”(”"‘°' mmol ™) ) 244 1.47a 3.12:0.78a 3.18x1.11a 3.20x1.34a 2.54+0.08a 0.91
Water use efficiency
HRRHMM AR Cr 185.67+8.02a 209.33:+7.09b 211.67+12.66b 216.67+2.31b  221.00+13.00b  6.30" "

Relative chlorophyll content
& Vi Yield/kg

222.153+12.36a 248.98 +21.72ab 259.96+ 10.28bc 287.95+21.07cd 329.25+16.62d 17.03" " *

HEPHIEN mean+S.D. n=3FATHREHRATRIGEZEAZERERBE(P<0.05); » » » RATESHERIREENER(P<
0.001); * » KU FEMFERABEHESR(0.001< P<0.0); » RUFEFNERA - MBFEER(0.01<P<0.05), FH,
Note: All data in the table are mean + S.D.n =3; Values followed by a common letter within a column are not significantly different at 0.05 probability

level; Mark “ * % = ” shows very significant difference ( P <0.001), Mark “ * * ” shows significant difference (0.001 < P <0.01), Mark “ * " shows com-

mon significant difference (0.01 < P <0.05). They are the same as below.

2.2 HUMEMNENEHASXAERNZN
ME 1 k1A E L, EFEEME pH MR
&, /NEHRE LA ELEEE TR, BIER W B
WE MBHApHS.6 M R EEHEFT pH A
ASHMREEEER, BFRT pH N 3.5.2.5,

1.501% 6 A ®%E(P<0.05), pH4.5.3.5.2.5.1.5
B 0L R B ok S B B R X B 4 B F R
T 24.20% .27.05% .39.18% .58.23% . A A1 /)
ZEEWMAR BRI , 50L& H R IRPEML, T B
PIERF pH /N, TREBER K, ATRESRMH H'
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Fig.1 Effect of simulated acid rain treatments on

photosynthetic rate of spring wheat leaves

2.3 BHBREMNENEHASIASEARR
SASERGERSABEISANESBE, H
BANSFLKITFER K, BBSALEA B/, NE 2
ik 1A LUE N, B E BRI pH MR, N EH
FHSASESETRE., BEORMABHKE X BA
pH5.6 I K SILRER T pH K 4.5.3.5 KL
SE BEETPHI2.5.1.5 HIKASFE(P<
0.05), pH4.5.3.5.2.5.1.5 S HIMRW M MHE M A
RWESILESELINTHET 35.90% .36.23% .55.20% .
58.37% . A RBRAALFEHEL BB/, THEEE R
R 4—6 A HHEK=ERED, 5 RE/NEHKZ
BHE™EN T 2B
FRABNENHFEMBELREE, BIAH
FHREAS, BERTHARKK ATTFHEILX
L, S FERD. BEEDRT pH WE/N,RT
MK AL, SLFEREE /D
2.4 BHREHNEMNEHAIABEENER
ME 3 FiFE 1 aTAE N, HEEIBM T pH B
B,/ NEHFNABEEDET R, EUMTEBMK
JEXTHE pHS 6 KB ERER T pH K453 51
HBEE BEST pH H2.5.1.5 WERBHER(P
<0.05), pH 4.5.3.5.2.5.1.5 Bl BRW B JE , o
FREBEESNTET 36.70%.39. 90%.
48.82% .56.69% ., M MEBAE BRI X, L%
B B MR EN 0% ~95% Y, Hit, ¥ mERE
ERPRIERRETAHKILZE, FEAB/ME
AHHENREE, KL EBESRTE pH 9T

BHBEETH, ARG TRBERNEET
F%O

011

Gs = 0.0436-0.0076(pH)+0.0028(pH) o
R*=0.9372

0.10 |
0.09

s")

0.08
0.07
0061
0.05

Gs/(mol » m” «

0.04

0.03 °

0.02 -
1.0 1.5 20 25 30 35 40 45 50 55 60

pH

2 MERENENEHASASENES
Fig.2 Effect of simulated acid rain ireatments on

stomatal conductance of spring wheat leaves
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Fig.3 Effect of simulated acid rain treatments on

transpiration rate of spring wheat leaves
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Fig.4 Effect of simulated acid rain treatments on intercellular

CO, concentration of spring wheat leaves
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Fig.5 Effect of simulated acid rain treatments on

chlorophyll content of spring wheat leaves
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Effects of complementary irrigation on photosynthesis and chlorophyll
fluorescence characteristics in summer maize

WANG Ce, WANG Zhi-qiang, ZHANG Zhi-wei, LIN Tong-bao”
( College of Agronomy, Henan Agricultural University , Key Laboratory of Physiology, Ecology and
Genetic Improvement of Food Crops in Henan Province, Zhengzhou, Henan 450002, China)

Abstract: Pool experiment was conducted to investigate the responses of photosynthetic characteristics, chlorophyll
fluorescence parameters, and yield of summer maize to different supplemental irrigations using four cultivars of Zheng-
dan958, Zhongkell, Xundan20 and Xundan22 as materials. Maize growth was inhibited following the supplemental irri-
gations was reduced. Leaf area index, net photosynthetic rate ( Pn), transpiration rate ( Tr), stomatal conductance
(Gs), intercellular CO, concentration ( Ci), chlorophyll relative content ( SPAD) and photochemical quenching ( ¢P)
also decreased, while the leaf water use efficiency ( LWUE ) increased with the decreasing of irrigation. The difference
between normal irrigation and moderate deficit was not significant, while that between normal irrigation and severe deficit
was significant. The initial fluorescent ( F,), PSIl biggest photochemical efficiency ( F,/ F, ) and non-photochemical
quenching ( NPQ) showed insignificant changes. The results indicated that the reduction in photosynthetic capacity and
light energy transfer efficiency were the main factors for the loss in yield. However, various cultivars showed different
changing amplitude, the smaller changing amplitude showed less influence by drought stress and relatively stronger
drought resistance. Cultivars performance on drought resistance is Zhongkell > Zhengdan958 and Xundan20 > Xun-
dan22. Because of regional climate effects, moderate supplementary irrigation play key roles in saving water and stabiliz-
ing production under seasonal drought condition .

Keywords: summer maize; complementary irrigation; photosynthesis; chlorophyll fluorescence ; yield
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Effects of simulated acid rain on photosynthetic characteristics
and yield of spring wheat at flowering stage

ZHANG Jian', WANG He-ling2
(1. Dingxi Dryland Agricultural Research and Extension Center Dingxi, Gansu 743000, China;
2. Key Laboratory of Arid Climatic Change and Reducing Disaster of Gansu Province , Lanzhou, Gansu 730020, China)

Abstract: Spring wheat at flowering stage was sprayed with simulated acid rain at different pH levels of 1.5, 2.5,
3.5, 4.5 and 5.6, and then, the yield and the photosynthetic parameters of spring wheat leaves were monitored. The
results indicate: The net photosynthetic rate reduces in the range of 24.20% ~ 58.23% , stomatal conductance reduces
in the range of 35.90% ~ 58.37% , transpiration rate reduces in the range of 36.70% ~ 56.69% , intercellular CO,
concentration increases in the range of 73.26% ~ 101.06% , the chlorophyll relative content reduces in the range of
1.96% ~15.99%, and the yield of spring wheat reduces in the range of 12.54% ~ 32.53% . The effect of simulated
acid rain on photosynthetic characteristics of spring wheat leaves increases more and more remarkable with the incregse of
hydrogen ion concentration. The pH values of simulated acid rain are significantly positively correlated with net photosyn-
thetic rate, transpiration rate, stomatal conductance, relative chlorophyll content and the yield, while they are signifi-
cantly negatively correlated with intercellular CO, concentration .

Keywords: simulated acid rain; spring wheat; water use efficiency; photosynthetic characteristics; yield



