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Abstract: [ Purpose | Jinsha River dry-hot valleys (DHV) of Yuanmou in Yunnan Province South-
west of China have high temperature and drought all the year round. A plot experiment was designed
in this area to research the water-fertilizer coupling of sweet corn (Zea mays L.). [ Method ] There
were three irrigation levels [low (W1), 55%-90% field capacity (Fc); medium (W2), 70%-90% Fc;
and high (W3), watering 2 hours every 5 days (approximate 2.270 5 m’)], four nitrogen fertilizer
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levels [F1 (75 kg/hm?); F2 (75 kg/hm’+foliar fertilizer); F3 (150 kg/hm?); F4 (150 kg/hm’+foliar fertil-
izer)]. The twelve irrigation and fertilization treatments were TI(W1xF1), T2(W1xF2), T3(W1xF3),
T4(W1xF4), T5(W2xF1), T6(W2xF2), T7(W2xF3), T8(W2xF4), T9(W3xF1), T10(W3xF2),
T11(W3xF3), T12(W3xF4), respectively. Some parameters of maize were determined. They were net
photosynthetic (P,), intercellular CO, concentration (C;), atomatal conductance (G), transpiration rate
(T,), water use efficiency (WUE), morphological parameters and yield. [ Results ] The photosynthes-
is and morphological parameters were no significant differences (P>0.05) in the early reproductive
stage of sweet corn in different watering and fertilizing treatments, but there were significant differ-
ences (P>0.05) in the later reproductive stage, in which stage the high water treatment groups showed
a significant advantage in photosynthesis. The P, was higher in W3 treatment group, compared with
other groups, the maximum value was 35.06 pmol/(m’-s). For water use efficiency, the irrigation wa-
ter use effciency (IWUE) was higher in the W1 groups [the maximum value was 4.203 2 kg/m’(FW)],
while lower in the W3 groups [the minimum value was 2.292 8 kg/m’(FW)]. There was no significant
difference (P>0.05) in the yield. [ Conclusion ] The study area was characterized by high temperat-
ure, drought with little rainfall, so water was the main limiting factor. The IWUE increased with the
decrease of irrigation quantity. The water treatment significantly effected on the physiological of
sweet corn, while the fertilizer treatment was the secondary factor, as it had a little effect on the
physiology of sweet corn.

Keywords: sweet corn; water-fertilizer coupling; photosynthetic characteristics; yield; water use effi-

ciency (WUE)
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Tab. 1 Background value of soil

ES S —— : T - —

soil depth AMB(gkg") EFRA(gkg) EBH(gkg)  Efgke)  BAE/(mgkg') HEXEM(mgkg')rapidly A/ (mgkg")

organic content _total nitrogen total phosphorus total potassium available nitrogen available potassium available phosphorus

0~20 9.58 0.661 0.331 8.47 55 220 92.37
>20~40 7.16 0.531 0.194 9.85 36 130 13.44
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1.3.1 R_IGZH A F
T 2016 4F 1—5 A 47, et 44 H .
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Tab.2 Experimental scheme of irrigation and fertilizer treatment

HEWEALFE irrigation treatment

A NEALEE nitrogen fertilizer treatment

KhFE treatment

Wi
FFR: 90% HHIAIRE/K & upper limit value:
TRR: 55% HA#E/K & lower limit value:

90% field capacity,
55% field capacity

W2
FBR: 90% HiEFF/K & upper limit value:
TBR: 70% H B FF/KE lower limit value:

90% field capacity,
70% field capacity

W3
R S d K IR, HIR2h (%2270 5m)
watering 2 hours every 5 days (approximate 2.270 5 m’)

Fl:
Fl:
F2:
F2:
F3:
F3:
F4:
F4:

Tl: WIxF1
T2: WIXF2
75 kg/hm* T3: WI1xF3
75 kg/hm* T4: WIxF4
75 kg/hm™+H L T5: W2xF1
75 kg/hm*+foliar fertilizer T6: W2xF2
150 kg/hn® T7: W2xF3
150 kg/hm’ T8: W2xF4
150 kg/hm®™+H- T I T9: W3xF1
150 kg/hm’+foliar fertilizer T10: W3xF2
T11: W3xF3
T12: W3xF4

TR RTASIE AL, SR A 7 7 A I T
REER, KEIEE M E I (AR 33%; AR
6.2%; WKEHR: 26.8%; KIHMHEDE: 10%; "
P8 10%; EDTA-#%: 0.1%; EDTA-%f: 0.05%:;
EDTA-%¢: 0.05%; EDTA-4i: 0.05%; : 0.4%;
BH: 0.0005%), F3BIFESCT I dhAED] . HELE
W1 VER I TR S IR E AL B, RS XA
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Tab. 3 Effect of photosynthesis and water features under different water and fertilizer conditions

A B AR

reproductive stage

Kb treatment

P,/(umol-m™-s™)

G/(mol-m™-s™)

C/(umol-mol™)

T/(mmol-m™-s™)

WUE/(umol-mmol™)

Tl 31.02£349 a 0.18+0.04 ¢ 96.20+29.14 d 3.2240.56 f 9.71£0.63 a
T2 30.67+6.97 a 0.19+0.08 be 100.07+46.72 cd 3.65+1.09 f 8.56+0.68 b
T3 30.7246.50 a 0.26+0.11 abc  167.66+33.35 ab 4.93£1.39 ef 6.34+0.55 ¢
T4 30.09+5.04 a 0.26+0.10 abc ~ 161.98+44.07 ab 5.3241.39 def 5.7940.68 cd
T5 35.73+2.64 a 0.35+0.06 a 179.56+18.67 ab 7.71+0.65 abc 4.65+0.33 def
i T6 34.8842.49 a 0.3740.11 a 183.71436.77 ab 8.09+1.40 ab 4.3940.58 ef
tasseling stage T7 32.92+4.28 a 0.33+0.12 ab 169.47+30.24 ab 8.15+1.43 a 4.08+0.44 f
T8 33.3948.34 a 0.32+0.14 abc 156.05+42.71 ab 8.26+2.38 a 4.11+0.39 f
T9 32.4447.11 a 0.30+0.11 abc ~ 170.72+29.95 ab 6.05+1.53 cde 5.40+0.34 d
T10 30.9246.14 a 0.30+0.10 abc ~ 184.48+26.57 a 6.26+1.02 bed 4.94+0.50 de
TI1 34.3149.18 a 0.35+0.20 a 158.83+58.13 ab 6.92+2.41 abed 5.13+0.83 d
T12 30.83+3.74 a 0.24+0.01 abc ~ 143.44426.51 abc 6.1140.22 cde 5.04+0.53 de
Tl 25.82+1.30 ¢ 0.15+0.01 ¢ 55.96+8.32 h 3.86+£0.22 ¢ 6.68+0.19 b
T2 27.88+3.23 cde 0.17+0.03 de 67.73+15.70 gh 4.54+0.64 cde 6.16+0.22 cde
T3 27.42+5.60 cde 0.17+0.05 de 64.78+10.51 gh 4.56+0.94 cde 6.02+0.13 def
T4 26.32+2.16 de 0.17+0.02 de 81.13£17.00 efg 4.62+0.41 cde 5.72+0.48 fg
T5 31.21£3.81 abcde ~ 0.2140.04 bcde  104.10+18.04 bede  5.25+0.70 abed 5.95+0.11 def
R T6 33.65+3.05 ab 0.27+0.06 ab 129.50+18.21 a 6.22+0.64 a 5.414£0.19 g
maturation stage T7 30.9340.70 abecde ~ 0.2140.00 bede  99.89+5.04 cde 5.33+0.07 abc 5.80+0.09 efg
T8 28.89+3.40 bede 0.17+0.03 de 73.23+12.89 fgh 4.70+0.58 cde 6.15+0.18 de
T9 28.02+7.96 bede 0.19+0.07 cde 99.02+23.32 cde 4.28+1.22 de 6.55+0.20 be
T10 30.41+4.15 abede  0.224+0.06 abecd  117.06+18.74 abcd ~ 5.06+0.79 bed 6.02+0.18 def
Tl 35.06+5.75 a 0.28+0.08 a 124.86+24.38 ab 5.99+1.06 ab 5.88+0.31 ef
TI12 32.6149.00 abc 0.25+£0.10 abc ~ 119.424+28.16 abc 5.7241.53 ab 5.68+0.44 fg

VE: RS E— AR, NEFEREERZEREE (P<0.05) ; FH. P.#tE#EE; G, WHSILTE; C. MIACOMKE; T, ZB#E
K, WUE, B /K ORI AR,

Note: For same columns, different letters show significant difference at P<0.05; the same as below. P,. net photosynthetic rate, G;. leaf stomatal

conductance; C;. intercellular CO, concentration; 7,. transpiration rate, WUE;. instantaneous water use efficiency.
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Tab.4 Irrigation water use efficiency under different water and fertilizer conditions kg/m’(Fw)
Wi W3
T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12
40376a 3.9259a 42032a 42025a 3.5721b 3.7896b 3.2400b 3.3878D 26631c  2.6544c 22928c 2.6094c
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Note: Different letters show significant difference at P<0.05; the same as below.
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Fig. 1 Morphological indicators in tasseling stage under different water and fertilizer conditions
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Fig.2 Morphological indicators in mature stage under different water and fertilizer conditions
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