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Effect of Desulfurized Gypsum and Magnetized Water on Photosynthetic
Characteristics of Buckwheat under Salt-alkali Stress

NING Songrui ZHAO Xue JI Meiyue WANG Quanjiu
(State Key Laboratory of Eco-hydraulics in Northwest Arid Region of China, Xi’an University of Technology, Xi’an 710048 , China)

Abstract; In order to explore the response and adaptation mechanisms of buckwheat photosynthesis to
different improvement measures in saline-alkali soil, a pot experiment was set up to determine the
photosynthetic light response characteristics of buckwheat under saline-alkali soil treated with desulfurized
gypsum and magnetized water. With the aim to determine the optimal model which can calculate the
photosynthetic characteristic parameters of buckwheat, the light response curves of buckwheat leal were
analyzed by the rectangular hyperbola model, non-rectangular hyperbola model and modified rectangular
hyperbola model and exponential model. The results showed that the effect of irrigation with magnetized
water on the photosynthetic characteristics of buckwheat was obvious, and the net photosynthetic rate was
increased and then decreased with the increase of desulphurized gypsum application, under saline-alkali
stress. The non-rectangular hyperbola model had the highest simulation accuracy and it can be used as
the optimal model to describe the light response curve of buckwheat. Using the optimal light response
curve model analysis showed that the photosynthetic characteristic parameters (e. g. dark respiration
rate, apparent quantum efficiency, maximum photosynthetic rate, light compensation point, and light
saturation point) of buckwheat were significantly higher than that of the other quantity processing in the
application of 11 t/hm* desulfurized gypsum. And buckwheat leaves enhanced the adaptive ability of light
intensity and promoted accumulation of organic matter. In addition, irrigation with magnetized water
could enhance photosynthetic light response of buckwheat. The research result provided a reference for
the development of effective regulation methods to alleviate the effects of soil saline-alkali stress on crop
growth.
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Fig. 1 Photosynthetic physiological characteristics of buckwheat in flowing — ripening stage under different treatments
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Fig.2 Simulation of light response curves of buckwheat by four light response models



314 P

1/ 1 R O S ¢

2020 4F

AR Sl — 3, R A A RO e

GEATE 2 FIFE 1 AT, 4 RhAR IR 2 B A b s
GFRA O N R it AR A R r b A
ELA XU A 58 B (R =0.993 H RMSE
5 MAE fie/N) AT Hofl 3 AR50 1% Ak K 8 38 kb
B AR 208 IE AR RADL ARG B d5 v, A A U
LRAR TR B 2, T AR U 2 A5 T80 R 4 5 A 75
AIRLEHE B e 22 . S8 A HUAR 4 SRS S22 Sl 1o
PG RCR , JE A U e A A AU it 4 At A
T 55 S e R 3, TRl R B 4238 T 1 H. RMSE
55 MAE 38/ s U BHEE B U 2 A AR g 0154 132
5, ATV A A SR B E R B A48 Tk
R AR BER FRAZ I R e il 2k 8 fe AR A
2.3 AEE AW EER SR SE T4

T SE X A [ A B X 5 2 S R ) 5
M) , MR A LA U £ A 7 3B A A 2 U IR
(o) WREOCHEEF(P,,,, ) IS (LCP) Ot
MR (LSP) (BEIFIE R (R,) A FRIESHL,
[N o N = (i DR SIB U = O 7RO s i
(1438 W PR, WE BB 78 0 1 FH 5506 )RR AE R IR 3L =
I AR R AT MOGCAME SR AR ARG B
FEPIREIR A IE e, R, AT R FRE T
J AT HDG HE 5 B L, 25 5 a3k 2 B,

F1 4 FRERIRE 00 B i 2% ARG FE LB
Tab.1 Comparison of simulation values of light response

curves of buckwheat by four light response models

s am RMSE/ MAE/ @
(pmolsm™?+s™") (pumolsm % +s ")

LA B 2R A A 0.117 0. 082 0. 986

K A B A A LA 0. 084 0. 054 0.993
LA UL 2R A IE AR 0. 109 0.073 0.988

Eisg g S 0.111 0. 085 0.988

B AR LR AR 0. 117 0. 082 0. 986

N A B A A LA 0. 084 0. 054 0.993
LA UL 2R A5 IE AR 0. 109 0.073 0.988

B A 0.111 0. 085 0.988

B AR LA 0. 130 0. 109 0.996

. A B A A LA 0. 080 0.061 0.999
LA UL 2R 5 IE AR A 0. 098 0. 074 0.998
FEBUsR 0.104 0. 090 0.998

IER IRV BB 0.093 0. 063 0.998

c E|FENPVEE T B 0. 085 0. 055 0.998
EAA U 2R A AR 0. 086 0.075 0.998
BRI A 0. 096 0. 070 0.988
BRI £ A AL 0.556 0. 439 0. 986

M A EL A R LA A 0. 557 0. 408 0. 986
A XU 2R B TR 0. 531 0. 407 0.988

R ig 0. 544 0. 431 0. 987

R2 FERMMNESH

Tab.2 Light response parameters of buckwheat under different treatments
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