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Table 1 Ecological types,chromosomal ploidy,and sources of switchgrass materials

i R Yo A JE 7 i
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Table 2 Changes of chlorophyll content in leaves of different

switchgrass cultivars under phosphorus treatment

et E a/
(mgeg ")

N4 & b/

fob 7
(mgeg ")

PO 1.3564+0.018" 0.4314+0.011"

Alamo {4 P10 2.089+0.018" 0.684=+0.009"
P100  2.134+0.004* 0.702%0.039"
PO 1.319+0.072"  0.474+0.039"
Alamo P10 1.497+0.064"  0.560+0.045°
P100  1.508+0.011" 0.589+0.010°
PO 0.88340.036" 0.356+0.024"
Pathfinder P10 1.347£0.036" 0.518+0. 032"
P100  1.45040.094" 0.5884-0.074"

vV *% *%

F *% *%

VXF *% *

T < [R50 B 5 R [l /NG B 28 5 i 3 (P<20..05), V
Al F BT VXE SRl 5 AR K T 1 22 AR T 5 # ey
S RTEO0. 05 F10. 0L K1 b A7 &, R Al .
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Alamo, Panthfinder 43 5 & ik 7 51.7%.49.1% #l
54.6% (E1-D).

2.3 AEGMIIEBEEBLE TR RALEFEMD
BEATYRHEL

2.3.1 MAHART R BAAYE AT ERG T K
i PN B I R SOD 1 1 B 25 135 8 7K SF 1 386 fin 24 %
I 5 T e S AR AR A A R R Bl KO 1 22 AR
FAXE MR B B SOD I 4 (14 5% Wi K & 3 . Alamo Jil
f&5 & | Alamo ., Pathfinder [ i #0 &% #2 ih - SOD 7% 4
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Fig.1 Changes in photosynthesis parameters of different varieties of switchgrass under phosphorus supply treatment
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Fig.2 Changes in superoxide dismutase activity of switch-

grass under phosphorus donor treatment
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Fig 3 Changes in peroxidase activity of switchgrass under
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Fig.4 Changes in catalase activity of switchgrass under

phosphorus supply treatment
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Fig. 5 Changes in proline content in different varieties of

switchgrass under phosphorus supply treatment
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Table 4 Affiliation function values of physiological indicators and total biomass of switchgrass at different P supply levels

i Alamo I A Alamo Pathfinder
PO P10 P100 PO P10 P100 PO P10 P100
Chla 0.38 0.96 1.00 0.35 0.49 0.50 0.00 0.37 0.45
Chlb 0.22 0.95 1.00 0.34 0.59 0.67 0.00 0.47 0.67
Pn 0.24 0.48 1.00 0.10 0.42 0.84 0.00 0.35 0.62
Gs 0.59 0.72 1.00 0.52 0.61 0.94 0.00 0.19 0.88
Ci 0.54 0.69 1.00 0.39 0.57 0.90 0.00 0.27 0.78
Tr 0.40 0.66 1.00 0.28 0.52 0.88 0.00 0.17 0.77
SOD 0.33 0.00 0.32 1.00 0.44 0.61 0. 60 0.00 0.80
POD 0.00 0.80 0.90 1.00 0.98 0.98 0.71 0.79 0.81
CAT 0.00 0.65 1.00 0.46 0.59 0.65 0.73 0.76 0.91
PRO 0.00 0.26 1.00 0.25 0.29 0.92 0.50 0.51 0.92
SS 0.28 0.62 0.94 0.54 0.75 1.00 0.00 0.72 0.90
HE(D) 0.27 0.62 0.92 0.47 0.57 0.81 0.23 0.42 0.77
44 8 4 1 6 5 2 9 7 3
H:Chla M4t a @&, Chib MR b & &, P, dOLH 0%, G, JILTE,C MR COMKEE, T, ZZBH %, CAT o AL &,

SOD #E ALY B ALEE , POD i LW B, Pro M2 ,SS WA M

R B B KCOF B RN, MIAE R 3 A4 R i i
%‘ Tt P10, P100 40 ¥ & 3% K T PO AL 31, i P10 F
P100 Ab 3 [8] 5 A7 b % 22 S5, & W] it 9 b 35 A i 1 MDA
PR 20 & B, TR TH T M B 6 A e ). O
HOZ SRR T, &0 A B B B R R A ok &
AR L BRGS0
3.2 AEEBEKFEXEBREEENT N

L) 40 A 3 — AN 2 A VR Il B2 T Ak 11
SR RN NI T NS /1 B0 1= 11 o A (107 N T s
SOD .POD Il CAT J& A# ¥ 75 K 191 3 N B4 855 v 2 Ak
4547 il , SOD REME AL O & A2 B Ak = 1, 4R 7 HLO,
1 O,,POD #l CAT W A 43 H.O. W 1EJH , H POD
it} E % 2 W A ) % Ah B ER BT A GE N PET . R
AT AR B K & Wt i B 5 b 2 T A1 Ak B
SOD & VRN, & B 2 FEAC SOD G k. /N & 4510
F I SRR g R W AR R B Ml AR e A
FLT o 484 9 AR B POD L C AT (3% M, 445 40 1) R
A5k 3 R A FEERBEA SR T o AR A P, A b B
FRF A0 A B 3 A it P 2 R R 5 19 SOD I |, (H it 9l
i T Alamo J 4% & F1 Pathfinder i POD . CAT 3 £ .
AU, 7 B 4 T AR B Ak B o ek B g A R AR
B SOD i M DA% Bh 75 B 7 0 4, DA T 0 56 4 L S 45
iR,

LA T 30 2% A PR B SR8 1 3 1 W o, DA 4
R 20 M0 5 32 1 7 Al B 2 AR 37 40 M 3 O 308 05 A A

SO T AR T PR R A IR O B aE
%W“ L T B S R I 2 — e A R T S B R A
ZGEUEAE R AR S5 R R B BB K /Y
BT 3 A~ il ol 14 J =R e Bt (R A B 5 2 i
BT 3R A AR Ak P gy AR BT i 28R S P AL
Z G0 0 TR A P A 2 8 DL MR 00 05 2% 1 o MDA AR
MR35 o k5 R B AET A5 ST AR BIE S AE AR
1K R A5 AR W 6 R e AT 9 ) R 2 R — B X
SEITRIF Y SR e W AL B R K A R  PEE iR R
HAR T Ak B o AL 50 0F 5 1 75 B o 11 B A7 119
B3 A i Al B AT OB S R R A, X O
ZER—2
3.3 AEMHBEKTETHRBE ST

) W IS 336358 19 38 9 KO A VR AN 22 A A B AR
it e, 5 s 24> 18 AR DO 4 RE M £ Bkt G
PR ] K P AT T A T R T
IR 2 2K 5 L 2R 1 AR O AR AR B HT 4
SE R AR 5 JBR A AL 55 O 7 R W AT M L AR i
o U B R S AL Wy B A i A AT A SRy T T E Y fE
bro DL, ABETE LA I 28 ZOL A 1 br 5 R I PR G
Vi B U8 1 B SR B A B AR A, A SR eR
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Effects of phosphorus supply level on photosynthetic
characteristics and stress resistance physiology
of switchgrass

ZHAO Cong'?,WU Na',QU Xiao-yu', CHEN Juan',LIU Ji-1i**
(1. School of Agriculture ,Ningxia University, Yinchuan 750021, China;2. National Key Laboratory of Northwest
Land Degeneration and Ecological Restoration of Ningxia University, Yinchuan 750021, China; 3. Key Laboratory
of Ministry of Education of Ningxia University, Yinchuan 750021, China;4. School of Ecology and Environment of
Ningxia University, Yinchuan 750021, China)

Abstract: [ Objective] The aim of the study is to explore the effect of phosphorus supply level on photosynthetic
characteristics and stress—resistant physiology of different varieties of switchgrass under saline—alkali conditions.
[ Method] A pot experiment was conducted using a two— factor randomized block design. Three switchgrass varieties
(Alamo syndiploid, Alamo and Pathfinder) and three phosphorus supply levels (no phosphorus 0 mg/kg (PO) , low
phosphorus 10 mg/kg (P10) , high phosphorus 100 mg/kg (P100) ) were set. The changes of photosynthetic charac-
teristics, antioxidant enzyme activity and osmoregulatory substance content of switchgrass varieties under different
phosphorus supply levels were analyzed and compared, and their stress resistance was comprehensively evaluated.
[Result] The results showed that leaf chlorophyll a and b contents, net photosynthetic rate, stomatal conductance,
transpiration rate and proline content of switchgrass increased with the increase of phosphorus supply level. And the
values for Alamo syndiploid P100 treatment increased by 57.3 %,62.9 % ,41.4 % ,29.7 %,55.2 % and 128 % re-

spectively compared with PO treatment. Intercellular carbon dioxide content (C,) , catalase activity (CAT) and
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soluble sugar content (SS) decreased with the increase of phosphorus supply level, compared with PO treatment, the
treatment of P100 of Alamo syndiploid variety decreased by 51.7%, 84.4% and 20.9%. The net photosynthetic
rate, SOD activity and proline content of Alamo syndiploid were the highest under high phosphorus treatment. [ Con-
clusion] Comprehensive analysis showed that phosphorus application under saline—alkali condition improved photo-
synthetic capacity and stress resistance of switchgrass, and Alamo syndiploid body under high phosphorus treatment
had the strongest stress resistance.

Key words: phosphorus supply level; switchgrass (Panicum virgatum 1.) ; photosynthesis; stress resistance;
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