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Abstract; Perched water often leads to a decrease in soil aeration in subsurface drip irrigated crop
roots, whereas aerated subsurface drip irrigation ( ASDI) provides a source of oxygen in a root environ-

ment that suffers from temporal hypoxia and unlocks yield potentials of crops. With Chinese cabbage as
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test crop, five irrigation treatments were used including Mazzei air injector ( MAI) cyclic aeration, 15
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mg/L of hydrogen peroxides ( H,0,), fluidic oscillator (FO), oxygen concentrator (OC) and a
control treatment ( CK). The experiment was carried out during September 23, 2015 to October 31,
2015 at the Central Queensland University, Australia (23°22'0.345"S latitude, 150°31'0.53" E Longi-
tude) , and subsurface drip irrigation was implemented to systematically monitor soil respiration, crop
growth and physiological indexes to clarify the effect of different oxygation techniques on growth and de-
velopment of potted Chinese cabbage. Compared with the control treatment, the soil respirations in
treatments MAI, H,0,, OC and FO increase by 65.87% , 42.07% , 66.79% and 111.62% respectively
compared with CK. ASDI improves the leaf chlorophyll content in treatments MAI, OC and FO. The
photosynthetic rate, stomatal conductance and transpiration rate are enhanced by SADI. The photosyn-
thetic rates in MAI, H,0,, OC and FO increase by 868.62%, 794.14% , 778.67% and 650.19%
compared with CK. The stomatal conductance in MAI, H,0, and OC increases by 157.14%, 128.57%
and 85.71%, the transpiration rates in MAI, H,0, and OC increase by 55.61%, 32.38% and
19. 58%, and there is not statistically significant difference between other treatments. The yield is sig-
nificantly increased, and the water utilization efficiency ( WUE) is improved, too. The yield increases
by 56.36% and 38.72% respectively in treatments MAI and H,0,, and the WUE in MAI and H,0, in-
creases by 48.96% and 36.46% compared with CK. The beneficial effects of ASDI are mediated
through greater root activity, especially the root—shoot ratio increases by 49.61% in MAIL. In conclu-
sion, ASDI improves the hypoxic environment in crop roots, promotes the growth of Chinese cabbage,
enhances the soil respiration and increases the yield as well as water utilization efficiency. Among four
treatments, MAI is ranked in the first place.
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Tab.1 Oxygen content in water in different treatments

Ab o/ (mg - L1 B/ %
MAI 4.77+0.95¢ 2.52[8]
H,0, 10.99+1.14h 0
oc 42.77+0.47a 0.50~1.00[9]
FO 5.29+1.02¢ 0.21~0.42010]
CK 3.27+0.63d 0

/NG P RN R Z M AA G X (P<0.05) 5 R [

TSR Ah TR T A R R K b 0 AR, b BE
MAL, OC F1 FO 3 7] LI 28 S sl 48 S AU IV Y
BB AEMK b, AT 52 K iy S U Ak
B OC HyiA i EE A = HARFFPERE R LF,22.5 h 1y
1B Ry 42.77 mg/ L {HZB A L HIEAR, (L 1.00%;
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Tab.2 Soil respiration rate in different treatments

SRR/ ( pmol - m 2.7

posel
$32K 536 K 38 K
MAI 1.80+0.38ab 1.87+0.63a 1.52+0.27a
H,0, 1.54+0.30bc 1.83+0.63a 1.39+0.46ab
ocC 1.81+0.45ab 1.65+0.98a 1.81+0.28a
FO 2.29+0.73a 1.45+0.78a 0.87+0.34¢
CK 1.08+0.34¢ 1.30+0.63a 1.02+0.20bc
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Tab.3 Chinese cabbage leaf chlorophyll in diffe-
rent treatments

SPAD
Ak
523 K 528 K 5 36 K 538 K

MAI 21.40+£3.92a  23.78+5.51a  33.3125.97a  32.45+£7.92a
H,0, 20.28+3.26a  22.58+4.53a  27.93+5.60abd 24.53+6.71b
ocC 21.03£2.18a  24.69+4.23a  33.56+7.70abc 36.01+4.77ac
FO 19.75¢3.83a  26.92+4.65a  34.19%6.50ac  36.61+7.16ac
CK 19.1242.07a  24.32+3.78a  24.84x9.10d  25.41+6.47b
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BAGETT 2% 7 S0 0 5 PO 5 ) A e A — 3
AEFE MAL, OC F1 FO (il & {6 1K T CK 1y, H,0,
HAT CK 1922 A KA B MAL, OC i1 FO [yl (B
AHXT T CK YA B Hg s, 26 3 Yl & vh 23 0 34 Kk 1
34.10% ,35.10% 1 37.64% , 55 4 Y4y Bl R T
27.71% ,41.72% F1 44.08% , i kb3 H, 0, X 5 A K.
AEFE MAT,OC 1 FO XJ/NERH M R RA BE
WA HEVE T, H O, % A F /R B 3.
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Tab.4 Chinese cabbage photosynthetic index in
different treatments

A EEbR Qb3 %27 K %4530 K #3536 K
MAI  18.06+2.95a 5.84+2.58a 12.72£1.578a
Py H,0, 18.05+5.11a 6.29£2.77a 11.74£3.342b
n72 -1 oC 16.67+3.49a 8.11+2.32a 11.54£3.722b
(pmol + m™= -« s71)
FO 14.93+4.04a 8.22+3.11a 9.85+3.881b
CK 18.95+3.59a 9.23£2.26a 1.31+0.861c¢
MAI  0.14+0.03ab 0.18+0.05a 0.13+0.04a
o H,0, 0.16£0.08a 0.16+0.01a 0.11£0.02a
) P OC  0.15£0.04ab 0.13£0.03ab  0.12£0.08a
(pmol » m™2 - s71)
FO  0.10+£0.05b 0.10+0.03be 0.12+0.05a
CK  0.1320.03ab 0.07£0.02¢ 0.12+£0.02a
MAT  3.97+1.06ab 5.96+0.80a 4.04£0.70a
I Hy0,  4.97+0.96a 5.07£1.19ab 3.73£0.43a
r72 4 OC  4.24+0.85ab 4.97+0.58a 3.38+1.47a
(pmol + m™ +s71)
FO 3.61+1.13b 4.58+0.50bc 3.57£0.87a
CK  4.61£0.68ab 3.83+0.50¢ 3.92+0.49a
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Tab.5 Yield, biomass and water use efficiency in different treatments

Lb Y/ (g 407 my/ (g #") my/ (g~ %" m/ (g~ %" Tes WUE/ (kg - m™3)
MAI 411.10£97.42a 39.71+8.98a 7.14+1.45a 43.03+8.07a 0.19+0.05a 2.86+0.65a

H,0, 364.71£69.77a 35.07+7.30a 5.17+1.19b 34.84+7.65ab 0.1420.01b 2.62+0.48a
oc 328.53x115.85ab 34.93+11.05ab 5.19+1.82b 30.88+2.47b 0.14£0.02b 2.51+0.42ab
FO 264.97+76.07b 28.30+6.64b 4.97+1.55b 31.37+8.19b 0.16+0.03b 2.27+0.39ab
CK 262.92+119.85b 26.66+10.52b 3.97+1.66b 32.87+3.04b 0.13+0.01b 1.92+0.51b
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