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Leaf Photosynthetic Characteristics of Bothriochloa ischaemum and
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Abstract: The photosynthetic characteristics of Bothriochloa ischaemum and Lespedeza davurica in the lo-
ess hill-gully was investigated under potted condition, the photosynthetic gas exchange parameters of two
species during the heading period, flowering period and mature period were studied under three soil water
regimes (HW, 80%£5% of field capacity(FC); MW, 60% 5% of FC; LW, 40% +£5% of FC) and sev-
en plant mixture ratios (z.e. 0: 12, 2210, 4:8, 6:6, 8:4, 10: 2 and 12 ¢ 0, respectively). The ob-

jectives were to determine the leaf photosynthetic characteristics of two species across their growth periods
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under different mixture ratios, and to identify their co-existence mechanisms of two native species under
lower water availability. The results showed that: (1) the net photosynthetic rate (P,) . stomatal conduct-
ance (G,) and transpiration rate (T,) of two species were decreased under water stress, and the photosyn-
thetic response of B. ischaemum was more sensitive to water stress; water stress decreased photosynthesis
of both species during growth periods were caused by stomatal limitation, except for the species of L. da-
vurica in the mature period under LW soil water regime; (2) under HW soil water regime, the averaged
P, values of B. ischaemum in mixtures were significantly improved, whereas adversely affected L. dawvuri-
ca throughout the growing season; Under MW or LW soil water regimes, P, in mixtures showed higher
values when B. ischaemum in heading period or flowering period and L. davurica in mature period, com-
pared to respective monoculture, and the water use efficiency (WUE) of B. ischaemum were significantly
higher than that of L. davurica in different growth periods; (3) when the B. ischaemum and L. davurica
at a mixture ratio of 10 : 2, the P, and WUE of B. ischaemum in different growth periods under LW re-
gime, and the P, and WUE of L. davurica in mature period under the MW or LW regimes, which were
significantly higher than that of the species in monoculture. These results suggested that the B. ischae-

mum and L. davurica at a mixture ratio of 10 : 2 improved the leaf photosynthesis and water use efficiency

of both species under low soil moisture condition.

Key words: growth period; intercropping; native species; photosynthesis; water use efficiency
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Table 1 Analysis of variance for the effects of soil water regime, mixture ratio and growth period on the photosynthetic

gas exchange of B. ischaemum and L. davurica

S I 5 R y
HHE 25 5 PR e o S mmeo. K2
Material Source of variation J‘Pn J‘Tr G. W R G W)‘UE
+ 37K 43 K F Soil water regime(SWR) 2 * % * % * % * % * %
4 H B Mixture ratio(MR) 5 % % % % % % % % % %
R H:EF M Growth period(GP) 2 * % * % * % * % * %
S
Bothriochloa SWR X MR 10 NS * % * % * % * %
ischaemum
SWR X GP 4 * % * % % % * % * %
MR X GP 10 NS * % * % * % * %
SWR X MR X GP 20 NS * % * % * % * %
+ 39K 43 7K Soil water regime(SWR) 2 % % % % % % % % % %
204 He i) Mixture ratio(MR) 5 * % * % * % NS * %
4 FH I Growth period(GP) 2 * % * % * % * % * %
ik 5 BER
Lespedeza SWR X MR 10 * % * % * % * % * %
davurica
SWR X GP 4 * % % % % % * % * %
MR X GP 10 * % % % % % * % * %
SWR X MR X GP 20 NS * % * % * % * %

Heox Fllx ox Z3 IR ZRIK 0,05 F1 0. 01 BFEKF ;NS FRERALF

Note: * and * % represents significant at 0. 05 and 0. 01 level, respectively; NS represent no significant
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HP, FP and MP represent the heading period, flowering period and mature period; B and L represent B. ischaemum and
L. davurica; HW. 80% 5% of field capacity(FC); MW. 60% +5% of FC; LW. 40% +5% of FC; % indicates significant

differences across mixture ratio and monoculture under same water regime and growth period; The same as below

Fig. 1

Net photosynthetic rate of B. ischaemum and L. davurica during their growth periods at different

mixture ratios and soil water regimes
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Fig. 2 Transpiration rate of B. ischaemum and L. davurica during their growth periods at

different mixture ratios and soil water regimes
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at different mixture ratios and soil water regimes
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A E HW 30K 50 T 3 B389 391 F0 T 48 1)
1 Co ¥ 25 T4 fF MW fil LW+ 3K 43
ToAFEARM T AFERERY C ALy 5
(170. 6 A1 150. 9 pmol » mol ') >JF £ 1] (143. 7 Fu
130. 8 pmol « mol ') > 45921 (134, 4 F1 115. 6
pmol » mol 1), 5 HW + /Ko 4b HAH o5 R %
T MW fil LW + 5K kb3 (25 C R 3R
TR AL 0 45 S 43 3 R A T 9. 800 I 20. 3%
19. 6% F1 40. 1%6.39. 6% F1 19. 7% , i L%~ LW
IR FIE R Co AR W TR RS 52 4y
TIFEAR 20.3%.39. 9% 1 9. 7% (3£ 3),

H HW Rl MW 3K 50 T, AN R &
TR R T C A EEGR 3D . KW
(348.6 F122. 4 pymol « mol ") > JF L (315. 3 A
283.0 pmol « mol ') > £5 521 (295. 2 A1 273. 7
pmol « mol ') ;¥ LW 3K F . AE AT ik
L BART C 2L B H oy 4550 (307, 1 pmol
« mol D >FHATHI(257. 6 pmol « mol ') > FF L1
(225.4 pmol « mol "), 5 HW + 5K 5 4b 3 AH
Fo AN A T WAL G L MW+ 58K 43 ik 23
ik 5 B AL 7 C BRI T 10. 0%, 17 VR #§ A1 5
BT LW 3K A B 38 5 BLEAR T C 7R3k
B P AE B4 BIBEAR T 30. 3% F 29. 7% .30, 4% Al
19. 8% A & AT AE 25 S35 00 43 550 38 T 3. 9 %0 AN
9.8% (% 3), JSh ARRIEFTHMASG HH T ik
HUSIR 0 Co ¥ 0 2 TR A B Y R R
2.5 BABAFEMEISERALFRIFARE
gt SN

F KK VA A B X L sg BfE
FREN 3 BORA B B R ( WUE j= A2 1 52
M (E D, {7 HW fil MW + 8K 5 T, K [H
AFWAE RN WUE 2846 B3 (& 3) R - 18
(5.53 F15.9 mol » mol™) >%55C ] (5. 30 f1 5. 71
mol « mol™) > & 5 M (4. 85 FI 5. 45 mol -
mol ') 7F LW 3K F, HFERIFALR (5. 22
mol « mol ') B 45 52 # (5. 14 mol « mol ') Y
WUE & 3% K T4 9 ] (4. 54 mol + mol '), 7
MW + 38K 53 T H R S5 SE I 7E 8 + 4
110 = 2 HeflH i WUE #8385 T 12 2 0 gk 1
s 7 LW H3EK 43N o [ F BT 0] JF A6 0 g
SCHATERFE LG T i WUE ¥R 28 T 12 : 0 54k
Fe il (P&l 3) o HR L 7R 3 Fh 5K 2 KSR RS ) A=
FW kD B EA T WUE (78 4k #4345 52 1)
(2.97, 3.57 F13. 82 mol + mol ') > JF £ (2. 36,

2.63 F13.12 mol » mol ") >IKITHI(2. 08, 2. 24 FI
2.62 mol » mol™"), 7E HW + /KT .55 B
B4R 10 = 2 L v LR T AEM 2 2 10,4 ¢ 8
66t WUE ¥ ZEKF 0 12 kL
B, Mg 6 2 6.8 = 4 F1 10 = 2 LMl i) WUE
WIS 0 128k e A MW FI LW £ 380K
3R Ik B B AL T 45 SR IR AR ) 7 WUE
WRFRT 0 12 BRELLH (& 3, 5350, AR+
Bk KRR T AFEREN WUE &3 & T4
i A 3 3R 5 R A (A 3)

3w

K Iy S R e 5 A L AR Y T B R
PR 11 A 0 7K 43 T 368 ) 7 2% S B T Wk 3
R 252 I ] 1 30 5 2 LA R WA BB B 0K 2 R R
g0 B SE e R BB FLR R S GA G
MR8 Py T G G 2 E £ 3E K o3 i 3
IR 1 R AR T 9ok 20+ L L = B ) 0K e 32 e (2 %
FW 2 B A R 7K 73 T 36 14 Wi 107 A 3K 2 L1
B 5 SRS 51 AR O A R R AR T
A RS E AR AL RS AR L B
LW L3R oAb R 35 5 BB R 7 45 S0y P B
R AE AL KGR A, AR A B 2 M P, [
A S DR 24 8 AL P 3R X U T ok a3 i da o Cy Al
YOG BRI WERT Co Myt G Ea i
FEH K o 38 (LW 38K 73 KD 2608 T ik B
BT A S RO A T RE I B R . R B AR E
JR AR AL R A P, TR EE R,

6 RE 1 S VAN AR X T R B A N Y — A
A IR AR . FEARFSH HW fl MW £ 3K
AT -HEEANFRAEFTHN P, HEES THELE
BT X SIRAET Co MY Fhid 7t 5 AR
(1 C FEAS AR W) B AT Sl A LG 35 14 BF 52
ZEIRARZEM T MAE LW L HOK 5T [ R
TAIF MK P, ¥R E R TS R T . H
PIHEAEL LW Z AP R XHANT C, MY EFRE
F 25wl PR T AR AR X R 50t A s
LM Cy MY AR TERK A Z T 2 5 R R 5
TR A

TEAR-SLIRFEIR R b AEYOL A A2 P22 57 32 B
P B X O R LR bR A R HE K 23 3R B IR Y
e e 1Y . ARWER I HW 5K 5 R AR
RELLHIFEFT YT AFER P, 1035w T AN
A AT/ P, WA B 3. A PR
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B OIS R BLR AR T 5 7 R R i
N o 3 TR L T R AR WO A
RAEE S N A i R IR EAR RS,
I X RIITE S BOK & T IR IE T B ROLA &
BN SR S A A TR AR

WS I8 A5 AE T L TR RR TR AR b AN R AR 0 B 5G
BRI B 4 8 T 2 Bl A A T 0 00 2 T A 2R R
AR XA O 5 A B R A B R AR
W7 MW F1 LW 300K 70 T IR B F AR 5k
TR AL B P DL ik 5 BUSY A 1 45 52 5 /Y
P, YW T A B R L O T SR T IR B A
P T H RSO AT AR LA GA 5 AT
LRSI R PSTTOGAR 8GR 5% 1 Ak L iR
BTHFRESIAE BB T AREFTHE P, FEE
i 2 5 W AR/ T4 B PR X o — 0 U TR 4% fiE
BRI K G W38 S0 TR R A R 1o

A BRI K 20 MR £5 6 RAE T YDA 1
MEKZMAEETT . AFFFEH MW F1 LW 45K
AT -HFEAREFTNK WUE B E & TIAY
RIAECT X U TE R RE R K 2 T B AT
FHAT I FRE B O A AR R ORI T K 23 1 e
HEY L AR LW K AR R . S SR T
UL AG S0 25 TR A LU L A B 0k B B 4T
WIS SAE 6 £ 6.8 + 4 1 10 = 2 Lufilrh iy WUE
PR T A A AR X R VIR R T 2
o e Xk - S OK 73 FH 3 BRI 14 3 N E A

LA R L L B T B R R R AR
T AR R R Z IR AT A
P, B ARER AL 6 2 6 ], mi ik & A T 1Y
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