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Abstract: In order to investigate the impact of drip irrigation gradient on the variations in photosynthetic characteristics

and dry matter accumulation at the tasseling—silking stage of maize in the northern agro—pastoral ecotone, in this study, a maize
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variety Xianyu 335 was selected as the material, based on the water localization experiment conducted at the Academy of
Agricultural and Animal Husbandry Sciences of Inner Mongolia Autonomous Region, five drip irrigation gradients of 315 m®/ha
(W1), 645 m*/ha(W2), 945 m*/ha(W3), 1 275 m*/ha(W4) and 1 605 m*/ha(W5) were set to study the impact of different drip
irrigation gradients on photosynthetic characteristics, light response curve, and dry matter accumulation, and economic yield at
the tasseling—silking stage of maize. The results showed that the photosynthetic rate, stomatal conductance, and transpiration
rate of each treatment increased first and then decreased with the increase of drip irrigation amount, the intercellular CO,
concentration changed in a "V" shape curve, and the light response curve was well fitted. Among the treatments, the performance
of stomatal conductance, intercellular CO, concentration, and light response curve of W4 treatment were better than those of
other treatments. With the increase of drip irrigation amount, the dry matter mass of maize plants showed a trend of gradually
increasing, the performance of dry matter accumulation under W4 and W5 treatments was excellent and was 16 625.25 kg/ha
and 18 525.00 kg/ha, respectively, and the economic yield was 17 650.54 kg/ha and 17 829.49 kg/ha, respectively. Combined
with the harvest index and water use efficiency, it could be seen that the performance of W4 treatment was better. From the
perspective of dry matter accumulation, when maize was planted in the northern agro—pastoral ecotone, and the drip irrigation
amount of 1 275 m*/ha was more suitable for application.

Keywords: northern agro—pastoral ecotone; drip irrigation gradient; maize; photosynthetic characteristic; light response

curve; dry matter accumulation
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from April to October in 2019
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Fig.2 Diurnal variation of net photosynthetic rate in

maize leaves under different drip irrigation gradients
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Fig.3 Diurnal variation of stomatal conductance in

maize leaves under different drip irrigation gradients
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Fig.5 Diurnal variation of transpiration rate in maize

leaves under different drip irrigation gradients
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Tab.2 Light response curve simulation parameters of maize leaves under different drip irrigation gradients

Kb 3 P,../ Q/ Rd/ LSP/ LCP/

Treatment (meoL,;“(lmZ-s)) K (pmoL/(m*s))  (pmol/(m®s))  (pmoL/(m%s)) (pmolL./(m*s)) K
w1 37.633 0.903 0.061 4.437 689.672 131 1 72.737 704 92 0.999
W2 37.642 0.906 0.062 3.265 659.790 322 6 52.661 290 32 0.999
W3 39.286 0.906 0.067 2.825 628.522 388 1 42.164 179 10 0.999
W4 40.093 0.950 0.063 3.414 690.587 301 6 54.190 476 19 0.999
W5 37.908 0.848 0.072 2.110 555.805 5556 29.305 555 56 0.999

S W1 W2, W3 W4 4k B 39.8% .21.67% .
16.85% .11.43% . Z5 I Tk , W1 4b 3 1 3= BH i
%, TYWHRMBRD, W4 W5ALFE S H 4 kb5 %
S E(P<0.05), AR R,

2.6 HEHEXNEXTURBENZIE

HH 2 3 AT, N () v A B oK 22 ) 1 Ak
mLAetR TR TR A TR TR E X
BT R E AR ER . AR FR e kT R
HEF B W5>W4>W3>W2>W1 b3, W5 4b 5

®3 AREBHESENERMLBTURRENZN

Tab.3 Impact of different drip irrigation gradients on dry matter accumulation at the tasseling—silking stage of maize

e B om AR T/ i R/ E-SNs v BT B/ At T/ i Y
Freatment Plant heieh (kg/hm?) (kg/hm®) (kg/hm?) (kg/hm?) (kg/hm?) (kg/hm?)
° ° & Plant dry weight  Leafdry weight Stem dry weight Sheath dry weight = Bract dry weight Cob
w1 283.40¢ 13 250.25¢ 2 225.25¢ 4224.75¢ 1475.25d 1674.75¢ 3 650.25d
W2 296.80b 15 225.00b 2 574.75b 4 875.00b 1650.00¢ 1 850.25¢ 4 275.00c
W3 299.00b 15 849.75b 2 675.25ab 4 650.00c¢ 1.800.00ab 2100.00b 4 624.50bc
w4 302.77b 16 625.25b 2499.75b 5349.75ab 1725.00bc 2124.75b 4 926.00b
W5 309.83a 18 525.00a 2925.00a 5724.75a 1899.75a 2 349.75a 5625.75a

TE AN RIVING Fob 3R 25 4 BRE 7E 0.05 K P FAFTE & 2% 57 . PRI,

Note: The different lowercase letters indicated a significant difference among treatments at the 0.05 level. The same as below .

il 24.93% .17.92% . 13.71% .1.01% . Ux3k$8 %k
WAL K, R o W1 W2 43 B /iy oy

M4 T LUFE Y i A X 6 OK 7 A Al
AR A BB S 0 A7 AR BER 22 5, A% Ak BN A ) i

B /NI R W5>WA4>W3>W2>W1 A8 | %
b B 8] B A AE B35 25 R (P<<0.05) o 43 b T T R
FEXT B e B A E DL WS AR B R, N

W5 Ab # 4% Ab B K 4 R R e BN
W4 . W1 W2 W3 W54, W5 kb B &% T H
fib kb BE (P<<0.05) o

17 829.49 kg/hm*, 73 5tk W1 . W2, W3, W4 kb 2

R4 TEBEBEXNERFTEMWREBRASFRARE(WUE) #2200

Tab.4 Impact of different drip irrigation gradients on maize yield ,harvest index and water use efficiency (WUE)

fib 2377/ (kg/hm?) LW 748/ (kg/hm?) e 3R Fe AL [H ) #€ 7K /& /mm KA FI R/ (kg/(mm+-hm?))
Treatment Economic yield Biological yield Harvest index  Field water consumption Water use efficiency

W1 14 271.97d 24 625.00d 0.58a 388.33e 36.76a

w2 15120.37c 26 250.83cd 0.58a 429.24d 35.23b

W3 15 679.75b 28 451.67bc 0.55ab 445.65¢ 35.18b

W4 17 650.54a 30 124.17b 0.58a 474.10b 37.23a

W5 17 829.49a 34 342.50a 0.52b 580.55a 30.71c
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