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Abstract: Effects of 0 (CK), 150, 300 and 450 mg + L' nano-SiO, on daily change (from 7:00 to
16: 00 ) of photosynthetic characteristic parameters including net photosynthetic rate, stomatal
conductance, transpiration rate, intercellular CO, concentration, stomatal limitation value and water use
efficiency of Indocalamus barbatus McClure leaves were researched by foliar spraying method. The results
show that all daily change curves of net photosynthetic rate, stomatal conductance, transpiration rate and
stomatal limitation value are “double peak” type and have obvious “midday depression” phenomenon,
while those of intercellular CO, concentration and water use efficiency are “W” type and “U” type,
respectively. Compared to the control, spraying 150, 300 and 450 mg - L' nano-SiO, can increase net
photosynthetic rate, stomatal conductance and transpiration rate with different degrees, decrease change
range of stomatal limitation value and intercellular CO, concentration, improve water use efficiency at
“midday depression” and relieve “midday depression” phenomenon of photosynthesis. In which, the
effect of 300 mg - L' nano-SiO, treatment group is the best, net photosynthetic rate, stomatal
conductance and transpiration rate of this group increase by 13.98% , 71.21% and 49.09% respectively
to the control at 10:00 of appearing maximum peak value, and all of them have significant differences to
the control (P<0.05). The comprehensive analysis results show that the improvement of photosynthetic
capacity of I. barbatus is caused by interaction of stomatal and non-stomatal limitation factors, while
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spraying appropriate amount of nano-SiO, can improve non-stomatal limitation factor to a certain extent,

thus can enhance photosynthetic capacity of I. barbatus leaves.

Key words: nano-SiO, ; Indocalamus barbatus McClure; photosynthetic characteristic parameter; daily
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Fig. 1 Effect of nano-SiO, with different concentrations on daily
change of net photosynthetic rate of Indocalamus barbatus McClure
leaves
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Fig. 2 Effect of nano-SiO, with different concentrations on daily
change of stomatal conductance of Indocalamus barbatus McClure
leaves
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Fig. 3 Effect of nano-SiO, with different concentrations on daily
change of transpiration rate of Indocalamus barbatus McClure leaves
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Fig. 4 Effect of nano-SiO, with different concentrations on daily
change of intercellular CO, concentration of Indocalamus barbatus
McClure leaves
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Fig. 5 Effect of nano-SiO, with different concentrations on daily
change of stomatal limitation value of Indocalamus barbatus McClure
leaves
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Fig. 6 Effect of nano-SiO, with different concentrations on daily
change of water use efficiency of Indocalamus barbatus McClure leaves

(P<0.05) ;7E 11:00 40K Si0, £ Ak FRA - F 7K
A3 R FZCR BA [A] F2 BE 38 s & 12,00 B, 150,300
F1450 mg - L™ 402K Si0, AbFRLH - H (1) 7K 20 F1] FHRSCR
Ay IR T 13.99% [7.63% F121.62% .

3 it

MR OGE YRR B A2 A 72 RE % Bkt A ) 4
KATY) IR R 5 A I A RF S g 77, IR Bt 2 4
BT I3 PR 2R 52 i i 40 A A R A A 1% E B AR AR 2
— 78] RS A R W X RE 4 (0 mg - L7 40K
Si0,) BEBE T oL G R AL 2B
FANTALRR B Y H AR Al Ze 3208 « X 2 A7 B
AR BRI E 150,300 F11450 mg - L7404
K Si0, 5 BE M R EOL G H R RALS A
ZE B R A AN TR RE B R4 g, L BR i B0 A A [
FREER T B 4 M8 FR H AR A h 22 A g R A8 1 1 AN
A0 g L Tz e B T 2O BOR 9K
Si0, II7E—E R iR BETH ROt aERR
CRRT G, IE R —E AR BE RN, Horb L) 300
mg « L' 9K Si0, RCR R AE

SR GG ERAY PR R A LR
FEHESALE R 2 Fl, LR Z BPRALI A 2B
FLERMIMEIE I, FET 5 E CO, BERIA R ; JE LR
PRI 2R BVt PR 200 B 'G5 0 P B AR 5 |2 T A g S i
BRI TOCAVER™ . MG Farquhar 25 A9 WL F1H
e R A AT ik 0 ok A R R AL
JET BRI CO, Mk e ot AL R LA fE
JIT R 2R 5 TS 0 A AR S AL T B A
] CO, MR FER T e, AL R A G & fE I
BRHIHE R, AT, N 10:00 2= 12:00, X HE2H
BEETTH RO S Em AR AL SR E TR,
M AEIE] CO, MR EE WA B B Ul R B E AT ot
B HR A AR 2R i AR LR R R g Ry, J)
BEEMM ROCEERRFR” BEGR 22 A
ANMEG A TS PERRAR S D 1, 5 B AT R ol &
HA AR T B S5OLREM L Fe Ll & co, iy lRfL
RS2 BN OC T A [5] 57 R B 44K Sio,
G BEREN M R O E AR P R R AR
R TICE R A, Gao Y HTST
Z5IR R oK TiO, Ab PR BB A2 1 3% 5% Rubisco il A1
Rubisco %5 1L 04 75 ¥4 , 31155 Rubisco i — Rubisco



6 W) B8 IR 53R 5 o 4R

$20 &

AL A A PR T B, #0038 24 R B A 40K Sio, AT
A 1T 158 Rubisco B4 TG Mk R 42 /1 CO, 1Y TR L &L

AN, “ZEAR7 I 4K Si0, 4% Ak B 20 5 B A
F K G R 53R 4 A T 4 v A TR 4 R B T 4ok
SiO, X AR ALBR M R A ecEE . M 8:00 =
10:00, % R B E T B 095 A B ML S
JEX BT AR CO, v B R B [ B L R E AN
VT 1 T it AN ] 0T Uk BE 40K SiO, )R R BT
M G R RIL TR 78 HOR KRR Co,
WA o B UL R BT RO B R
EE m EE AR ILR Z IR AL B R fifi s
it CO, T Z Mt A MR, Ry A A A R v i e [A] £
PEAETE 2 EURE T 7E— s R ARl R BT
REPEEREIABIR K, RESILFER LR
FE I R AR B K S R I RBCR BRAR , (R 25 10 130 11
P A R TR AR 27K 3 RO B0 R L, TT g
(i) 42 i A2 S B RO B T I H B

g LR HrAh R EE T ROL AR R
1o 2 F AL AR AL B il PR 28 3 R 1 P 25 5 5 35 Y
WSt 24 oK Si0, T LA 208 = R B ST ot & B
I, X BB EAT M RO EEH IR LG ) 22 i
FERGE TARALR SR R B i SR BT
I PR A ) 6 A5 0 P T T B R O A e s S — T
I, 5 BEATH B iSOG A R T A48 B 3 AL
RV YK Si0, AR OGA A Y R L
N5k Tio, v] B4 L2 A2 (HH BLR Y
P ML AN R A TRRAMIA,

Sk

[1] Gleiter H. Nanostructured materials[ J].
1997, 33(2) . 30-38.

[2] WS, RIEY, T, 5. DUKPORE LA Y1 R
R R [T]. s, 2009, 29(3): 1-7.

(3] H &, #hadE, TR, 5. YOO RHE LS Y HE IR 61
SRR BERET]. o S ARL, 2009(4) : 10-15.

[4] Cho M, Chung H, Choi W, et al. Linear correlation between inacti-

Acta Metallurgica Sinica,

vation disinfection of E. coli and OH radical concentration in TiO,
photocatalytic disinfection [ J]. Water Research, 2004, 38 (4).
1069-1077.
[5] 3K ¥F, #IE, K W, % 990K Tio ot SR A R By iR
VIR E RIAEBITE (1], 4ol TR, 2006, 22(12) : 13-16.
(6] =% Fj, EFH4, EBGER, . 99K TiOo, 0 ¥ 2 W] & M A Ky
)], ZEARIE, 2007, 35(18) : 5352-5353, 5355.

(7]

(8]

[10]

[11]

[12]

[13]

[14]

[15]

AW, WILEE, & =, 90K Tio, JeHEALHIR KB R 715 )
ML) ]. P ERL, 2009(3) : 45-46.
Yang I, Hong F'S, You W, et al. Influences of nano-anatase TiO,
on the nitrogen metabolism of growing spinach[ J]. Biological Trace
Element Research, 2006, 110(2): 179-190.
IRERAE, AR, 2 B, F YUK AR F S T T
FREASERRIE L[], A A BE 245 IR, 2005, 41(3): 313-
315.
BRI, B PF TR E. TOHLGRRF X A SN b 3R KAl
WA RIS ]. MR 24k A AR E IR,
2002, 20(2): 51-53.
Hong F S, Zhou J, Liu C, et al. Effect of nano-TiO, on photo-
chemical reaction of chloroplasts of spinach[ J]. Biological Trace
Element Research, 2005, 105(1/3) : 269-279.
SuM Y, Hong F S, Liu C, et al. Effects of nano-anatase TiO, on
absorption, distribution of light, and photoreduction activities of
chloroplast membrane of spinach [ J]. Biological Trace Element
Research, 2007, 118(2): 120-130.
SuM Y, Wu X, Liu C, et al. Promotion of energy transfer and
oxygen evolution in spinach photosystem I by nano-anatase TiO,
[J]. Biological Trace Element Research, 2007, 119(2) . 183 -
192.
ERTF, THeFl, m&M, % AT A4k Tio, F1 MWCNTs
X EKRAER SRR GRS [ 1], HEEREE, 2010, 31
(2):480-487.
Hong ¥ S, Yang P, Gao F Q, et al. Effect of nano-anatase TiO,
on spectral characterization of photosystem I particles from
spinach[ J]. Chemical Research in Chinese University, 2005, 21
(2): 196-200.
I, HRTE VI, 7 R AEIERRE AR )], WL
FREAE, 2006, 23(6) : 641-646.
Cui X Y, Song J I, Zhang Y H. Some photosynthetic character-
istics of Fraxinus mandshurica seedlings grown under different soil
water potentials[ J]. Acta Phytoecologica Sinica, 2004, 28 (6) :
794-802.
Xde, W, BEARZE, & ZRR-ZRE A P REE A
FHESHDCEFAESEN H AR )], PP IS BR a2
%, 2009, 18(2): 62-67.
Farquhar G D, Sharkey T D. Stomatal conductance and photo-
synthesis[ J . 1982, 33.
317-345.
Zhang Z J, Shi L, Zhang ] Z, et al. Photosynthesis and growth

Annual Review of Plant Physiology,

responses of Parthenocissus quinquefolia ( L.) Planch to soil water
availability[ J]. Photosynthetica, 2004, 42(1) ; 87-92.
Gao F Q, Liu C, Qu C X, et al. Was improvement of spinach
growth by nano-TiO, treatment related to the changes of rubisco
Biometals, 2008, 21(2) ; 211-217.

REGE: EER)

activase[ J].



