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Table 1. Results of repeated measure ANOVA for the effects of endophyte infection status of host grasses (E),
Pedicularis kansuensis parasitism (P) and different parasitized days (D) on photosynthetic parameters (including:
net photosynthesis rate (P,), transpiration rate (T;), stomatal conductance (Gs), concentration of CO, intercellular
(G)) and water use efficiency (WUE)) of Elymus tangutorum and Stipa pur purea

P T, Gs G WUE
Species Treatments d.f = 5 = 5 = 5 = 5 = 5
Elymus tangutorum E 1 3029 <0.01 9.43 0.02 25.80 <0.01 12.05 <0.01 522 0.05
1 2985 <0.01 96.70 <0.01 572.8 <0.01 282.6 <0.01 100.9 <0.01
D 5 5207 <0.01 538.1 <0.01 31.06 <0.01 54.86 <0.01 178.9 <0.01
ExP 1 241 0.16 0.22 0.65 0.77 0.62 579 0.04 1.391 0.26
ExD 5 162 0.18 3.69 0.12 096 034 133 0.40 465 0.08
PxD 5 1784 <0.01 120.7 <0.01 199 0.26 528 0.07 13.65 0.01
ExPxD 5 042 0.83 9.40 0.03 0.24 0.92 0.84 0.58 324 0.14
Stipa purpurea E 1 4633 <0.01 11.69 <0.01 2544 <0.01 23.36 <0.01 9.09 0.02
P 1 3914 <0.01 86.34 <0.01 12.32 <0.01 57.88 <0.01 125.2 <0.01
D 5 1342 <0.01 45.02 <0.01 73.54 <0.01 79.12 <0.01 6.38 0.05
ExP 1 1132 0.01 0.02 0.80 0.29 0.60 516 0.05 0.13 0.73
ExD 5 392 0.11 60.40 <0.01 772 0.04 0.27 091 0.53 0.75
PxD 5 4587 <0.01 42.24 <0.01 0.30 0.89 441 0.09 0.44 0.80
ExPxD 5 351 012 293 0.16 181 0.29 757 004 0.97 0.3

The F value indicates the ratio of the variance of the group means to that of the pooled within group variance, the P value indicates the
significant level.

(A) (B

[\
o
~
N
()
1

——FE+xP e E+

= = v —AEHxP —e—E+
& ——E-xP —©O-E- & —2-E-xP  —o-E-
27 1) 27 ) B}
g & s E o
2310 £S5 10 -
S * S
é é 5 Hk e é g S5t
o (=5
5 = *% *%
Zz Z ok sk
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
t/d t/d

1. HRDEAESFEFEMEELFMERE E+. E-EHRFALEERRTL
Figure 1. Effects of Pedicularis kansuensis parasitism on Sipa purpurea (A) and Elymus tangutorum (B) net
photosynthesis rate (P,) between E+ and E- during different parasitized days. Asterisks (*, **) indicated mean
significant difference (P<0.05, P<0.01) between E+ and E— plants under Pedicularis kansuensis parasitism or
control.
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Figure 2.

Effects of Pedicularis kansuensis parasitism on Sipa purpurea (A) and Elymus tangutorum (B)

transpiration rate (T,) between E+ and E- during different parasitized days. Asterisks (*, **) indicated mean
significant difference (P<0.05, P<0.01) between E+ and E- plants under Pedicularis kansuensis parasitism or

control.
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3. HREDASHTFEARMEEEHFMERE E+. E-HEKRSILSETK
Figure3. Effectsof Pedicularis kansuensis parasitism on Sipa purpurea (A) and Elymus tangutorum (B) stomatal
conductance (G,) between E+ and E— during different parasitized days. Asterisks (*, **) indicated mean significant
difference (P<0.05, P<0.01) between E+ and E— plants under Pedicularis kansuensis parasitism or control.
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Figure 4. Effects of Pedicularis kansuensis parasitism on Sipa purpurea (A) and Elymus tangutorum (B)
concentration of CO, intercellular (C;) between E+ and E- during different parasitized days. Asterisks (*, **)
indicated mean significant difference (P<0.05, P<0.01) between E+ and E— plants under Pedicularis kansuensis

parasitism or control.
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Figure 5. Effects of Pedicularis kansuensis parasitism on Sipa purpurea (A) and Elymus tangutorum (B) water
use efficiency (WUE) between E+ and E— during different parasitized days. Asterisks (*, **) indicated mean
significant difference (P<0.05, P<0.01) between E+ and E— plants under Pedicularis kansuensis parasitism or

control.
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Effects of Pedicularis kansuensis parasitism on the
photosynthetic characteristics of host grass-Epichloé symbionts

Gensheng Bao™?, Meiling Song™?, Yugin Wang™?, Chunjie Li®

! Key Laboratory of Qinghai-Tibet Plateau Forage Germplasm Research, Academy of Animal and Veterinary Medicine, Qinghai
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Abstract: [Objective] Pedidcularis kansuensis forms parasitic relationship with Epichloé-infected host grasses
through root haustoria connections. However, only few studies have paid attention to the effects of Epichloé
endophyte on host grass photosynthetic characteristics while the host grasses were parasitized by root hemiparasitic
plants. [Methods] Thus, in this study, we evaluated effects of endophyte infection on net photosynthesis rate (Py),
transpiration rate (T,), stomatal conductance (Gs), concentration of CO, intercellular (C;) and water use efficiency
(WUE) of two host grasses (Sipa purpurea and Elymus tangutorum) in the presence (or absence) of P. kansuensis.
[Results] Irrespective of endophyte status, P, T; and Gs of host plants decreased in the presence of P. kansuensis;
however, C; and WUE of host plants increased in the presence of P. kansuensis. P,,, T, and G of endophyte-infected
(E+) S purpurea were higher than endophyte-free (E-) counterpart, while C; and WUE of E+ S. purpurea were
lower than E— ones. By contrast, P, T; and G of E+ E. tangutorum was lower than E— counterpart, while C; and
WUE of E+ E. tangutorum higher than E— ones. [Conclusion] Consequently, these results suggest that interactions
between endophyte and host grasses are context-dependent, and the relationships between host grass and Epichloé
endophyte range from mutualism to parasitism when grasses become common hosts to root hemiparasitic plant and
Epichloé endophyte.

Keywords: Pedicularis kansuensis, Sipa purpurea, cool-seasonal grass, Epichloé endophyte, root hemiparasite,
photosynthesis, mutualism, antagonism
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