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Abstract: To determine the influence of biochar addition on maize yield and water-fertilizer use efficiency
under limits of soil suction to trigger irrigation for mulched drip irrigation in saline-alkali areas, proposing
the optimal irrigation schedule and biochar application rate, a field experiment from 2015 to 2016 was carried
out in the maize growth stage of the salinized farmland in the Hetao Irrigation District. Three limits of soil
suction to trigger irrigation [ —15 (W15), —25 (W25), —35 (W35) kPa, and the irrigation quota was 22.5
mm ] and three application rates of biochar [0 (B0), 15 (B15) and 30 (B30) t/hm®] were designed. Biochar
was just only applied in the first year. Soil physochemical properties in top 15 c¢m layer, crop growth
characteristics, water and nitrogen use efficiency and economic benefits of maize in the whole growth period
were measured and analyzed. The results showed that the application of biochar at different irrigation water
limits increased the soil water content, organic matter, and available nitrogen content in the whole growth
period of maize. For same irrigation level, the higher the amount of biochar, the greater the improvements of
these measurements. Application of biochar significantly increased the dry matter accumulation and grain
yield of maize plants; the irrigation water use efficiency and the partial fertilizer productivity of nitrogen were
also significantly improved. Compared with the control without biochar, under the conditions of W15, W25

and W35, B15 increased corn yield by 12.8%, 10.3% and 14.2% , irrigation water use efficiency increased by
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14.2%, 10.4% and 12.9% , and nitrogen fertilizer partial productivity increased of 12.8% , 10.4% and 14.0%.

For same irrigation treatment, the effect of B15 in saving water, enhancing yield was generally better than

that of B30. It is suggested that the limit of soil suction to trigger irrigation is —35 kPa (22.5 mm for each

irrigation) under mulched drip irrigation during the growth period of maize in salinized farmland, and the

application rate of biochar is 15 t/hm?.

Keywords: biochar; irrigation schedule; soil moisture; water productivity; nitrogen use efficiency; soil

fertility; crop yield
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4 AR B YR AR FOR BRI, ORI L T 9
WK A AR, 2 AR I R BUAH [ L (HE 7K T B AL 34
Xof 33 PR R ) 5 R0 R A 0 i T R A [ TR R
—H(E 2), 2015 4F, [W] — K & T, B15 F1 B30 @
RN T KRR B L 7 R R KR SSCR L E X
i E FRAE B B, 7E W15, W25, W35 4%

PR S ABXS T ATt 2R 9 e 1 X6 BRCBO i I B15 34
FORLEL 10.8%,17.9 % F1 15.3 % (p<<0.05) , 1 i 7=
14.9% ,19.8 % F1 21.6 % (p<<0.05) , 45 w25 #E WK 7K ] JH]
B 16.4%0,20.0 % H1 21.7 % (p<<0.05)

2016 4E 7 W15, W25 Ml W35 &4 ~, B15 Al
B30 Ak S 7 A L USCAR 48 BOR b L T B (BR
W25 B B15 40 ¥3A i 25 942 2E 7 T, (5 3 i 4
e AR R 7 i FTRE WK R &% . 7R W25 Fil W35
0T A TR 51 B0, B15. B30 2 & fOR %1 6.8 %
1 8.6%(p<<0.05), 1F W15 Fl W35 44T, A% T[]
11 B0, B15 $EEP2iE 6.7 %01 9.2% (p<<0.05), W35 %A
T AP AL B RE K A HRCR B 5 T WIS Fl W25
FUEN A AL, XFF W15, 5[ # Bo AH L3,
B15 & HE I /K R R 9.3 % % T W25, B30 #2755 i
WEAKFFHRCR 9.9% , 1 W35 544~ B15 Al B30 X #E ik
JKA R0 B F 5, W15, W25, W35 4144 F,BI15
Ab PR TR AR A 7= 7 12.8%0,10.4 % A1 14.0% , HAR T
TR T 2 . 286 2 I a5 AL, 18 Y 7 B
A5 14 71 it FH AE 9 e X 6 K 7 R RN K R
TR HE AR AR A T 38 5 R A HL A e S AR
Jiti FH AR 00 B AR AR T 284
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(a) 2015¢E W15 (b) 20155 W25 (c) 20155 W35
6 6 | 6 |
# ° T %[
® 4 Bat Bat
B B &
= 3 =3 r =3 r
+ 2 —— BO + , b —— BO += 5 | —— B0
—0— BI15 —— BI15 —0— BI15
1 —— B30 1 F —— B30 1 F —— B30
0 1 1 1 1 0 1 1 1 0 1 1 1 1 J
o~ o ~ o~ = o~ © ~ o~ ) o~ 0 o~ o~ o
a S — =) «Q I S — o Q ) =) — ) Q
© o o~ o o © o~ o~ o oo NS o~ o~ oo oo
=3 = =) =) = S = =) = = =3 = = = =3
H#BA-B) H#(A-B) H¥#(A-B)
7 (d) 20164F W15 T (e) 20165F W25 T (f) 201645F W35
6 6 I 6
# ° T [
-y £, | !
B &8 &
= 3 =3 r =3 r
+ 2 —— B0 +* 2 | —— B0 = s b —— B0
—— BI15 —— BI15 —0— BI15
1 —— B30 1 r —— B30 1 F —— B30
0 1 1 1 1 0 1 1 1 0 1 1 1 1 J
o~ o ~ ~ o o~ o ~ ~ o ~ o ~ o~ ©
a S — o I ) =) — 1) IN ) S — 1) I
© o o o o o o o~ o 0o © o~ o~ 0o 0
=3 1= 1= ) 1= =3 =Y =) 1= = =3 1= 1= = =3
H#B-B) H#(A-B) A#A-A)
Es5 FAELEBEEANEREHER
2 ARAEYRLENERFTEERK GERKFAREMRERES S
A HEK O AWK . R o BATYIRE,  EAR/ &S HEBK R AR, AR WA/
[ M. HL/ g " ) -, ; . _
TR b3 (TR (t* hm %) (tehm™ %) Eid (kg*m %) (kg* kg™ ")
BO 40.97ab 656b 36.7b 12.8bc 0.35b 2.39%¢ 37.73b
W15 B15 12.87a 727a 39.1a 14.9a 0.38ab 2.91d 44.01a
B30 41.12ab T44a 36.7b 14.5ab 0.40a 2.85d 42.84a
BO 40.92ab 651b 35.5bc 12.6bc 0.36ab 3.15cd 37.21b
2015 W25 B15 41.32ab 768a 40.2a 15.1a 0.37ab 3.78b 44.38a
B30 42.33a 760a 37.4b 15.2a 0.41a 3.81ab 44.82a
BO 38.98b 647b 32.3¢ 12.0c 0.37ab 3.40¢ 35.41b
W35 B15 41.11ab T46a 36.8b 14.6ab 0.40a 3.96a 42.94a
B30 40.48ab 43a 35.6bc 14.3ab 0.40a 3.86ab 42.09a
w * ns * % * ns * % ns
B ns * ns * ns * *
WXB ns ns ns ns ns ns ns
B0 34.77a 720b 31.2ab 11.9b 0.38ab 3.35d 35.08ab
W15 B15 34.73a 782a 33.4a 13.0a 0.39a 3.57d 38.22a
B30 35.83a 749ab 31.1ab 12.7a 0.41a 3.49d 37.45a
BO 33.43a 741b 29.9b 11.8b 0.39a 3.93c 34.65b
2016 W25 B15 33.14a 758ab 32.4a 11.9b 0.37b 3.96¢ 35.17b
B30 34.87a 792a 31.8ab 13.0a 0.41a 4.32b 38.41ab
BO 33.92a 736ab 30.1ab 11.9b 0.40a 4.30b 35.02b
W35 B15 35.89a 746ab 31.2ab 12.7a 0.41a 4,70a 37.35ab
B30 33.89a 767ab 30.2ab 12.4ab 0.41a 4.59ab 36.45ab
w * ¥ * * * ¥ ns * ns
B ns * ns * % ns * *
WXB ns ns ns ns ns ns ns

T ins FRTLEH 255 x KR p<L0.05; x x FIR p<<0.01,
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