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Effects of Synergistic Application of Water and Zinc Fertilizer on Physiological

Characteristics and Yield of Spring Maize in Dryland
LI Na'?, SUN Zhan—xiang’, ZHANG Zhe’, BAI Wei’, LI Chun—qian', LI Feng—ming'
(1. Liaoning Institute of Dryland Agriculture and Foresiry, Chaoyang 122000;

2. Liaoning Academy of Agricultural Sciences, Shen yang 110161, China)

Abstract: In 2015-2016, the pot experiment was used to set two water treatments: the normal water supply
(W1) was 75%—85% of field capacity, and drought(W?2) treatment was 45%—-55% of field capacity. Water retaining
agent(B) and zinc fertilizer(Zn) were applied at the same time, the control treatment(CK) did not add water retaining
agent and zinc fertilizer. To investigate the effects of water—retaining agent and trace element zinc on physiological
characteristics, photosynthetic characteristics, dry matter distribution and yield of maize in western Liaoning region.
The results showed that in the growth period of maize, the application of water retaining agent could significantly im-
prove the increase rate of maize at jointing stage. Compared with CK, Zn1B (low zinc + water retaining agent) treat-
ment increased by 32.7% and B treatment increased by 8.3%. In addition, the application of zinc fertilizer can im-
prove the root—shoot ratio of maize when using water—retaining agent. Under the two water treatments of normal wa-
ter supply and drought, the yield of Zn1B treatment was increased by 15.3% and 17%, respectively, compared with
CK. Therefore, the combined application of water retaining agent and zinc fertilizer had certain positive effects on
the growth and yield increase of spring maize in western Liaoning.
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Table 1~ Soil properties of the study area e/kg
e BAUR UK TIPS S (g/m’) pH{E AR (mg/ke)
Soil texture Available nitrogen  Available phosphorus = Soil organic carbon Bulk density pH value Effective zinc
Wt 0.087 19 39.8 1.37 7.8 0.2

2 KGR

Table 2 Test design and treatment

it IEFAK (W) TE(W2)
Treatment The normal water supply Drought
{REE+HRIK TR (Zn1+B) Znl1BW1 Znl1BW2
FEE+RK R (Zn2+B) Zn2BW1 Zn2BW2
PRIKFI(B) BW1 BW2
X} HE(CK) CKW1 CKW2

K F ARG 7k, PR AK T LA B B K b+
L5205 45 FHAL T4 K LR FEF I ir e it . SERR
MR ES GZE L NRBOE . 2 RHE 35 em,
HA25 em I ASEMR . B2 AT 1124 ke,
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Sk b K 3 Ak B GE AR K Ry - 1 R R K Y
75% ~85% (W 1), 1 54k # Ay + 3 H ] 5 /K 5 11

45% ~55% (W2). 1EFKEIF 3T EHEK, 3
M F R TR 7 S K, TR H B 8 BRI R 7R
17 R AR AN K . BREAE F B K o0
HIORAEANAR o ALBRIIRIGR T 3K 7325 R A A4
P AR R — 0, FEAE 20.32 @/45(220 kg/hm?), SE5
LA, B b BRI 3N R (R 2.4 3).
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Table 3 Water retaining agent, zinc fertilizer and

water treatment o/ %
A3 TRAKGH IR ICE Zn
Treatment Water retaining agent Zinc
CK(W R) 0 0
BW1 0.33 0
Zn1BW1 0.33 0.22
Zn2BW1 0.33 0.44
BW2 0.33 0
Zn1BW2 0.33 0.22
Zn2BW?2 0.33 0.44
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Table 4  Average rate of increase in maize heading stage in two yea em/d

PR (2015 4F) PR (2016 4F) SFEIH

I s Plant height Plant height Average
Treatment
W1 w2 W1 w2 W1 w2

ZnlB 3.21+0.21b 2.58+0.15 a 3.63+0.32 be 3.54+0.36 b 5.79+1.16 ab 7.17+0.93 a
Zn2B 2.35+0.13 a 2.69+0.16 a 3.13+0.21 b 3.12+0.25 b 5.04+0.75 b 6.25+0.96 ab
B 3.21+0.16 b 2.87£0.11 a 2.79+0.35 a 2.31£0.23 a 6.08+0.42 a 5.10£0.79 be
CK 3.09+0.13 b 2.35£0.12 a 2.33+0.24 a 2.41+0.31 a 5.44+1.35b 4.71£6.08 ¢

T RSN NG FRER AR BEEITE 0.05 K- 28 57 .35 5 AR RS 5 BER R A BRRITE 0.01 KF 225 3. TR T,

Note: Different lowercases indicated significant differences at0.05level; and different capital letters indicated significant differences at0.01 level.

The same below.

2.2 ITEM K4S FIAMERM R

oK B 7K 43I FH AR 3 PR Z R BER 7K 43
OB HOL A MR SRS R0 . FoK
IR RN EE R UL 1. PR K 5 R 8%
BRI, 7E WA, Zn1 B ZbJH Y B 2K 43 F1] T
ORI, FoA b BB 22 50 AN K . 2016 4F (145
ANFZK Gy SKAFNEAR BT, £ Ab B2 0] A (B T F 1% A 25

16 20154F Owl mw2
— a
a2 14 | be be
g . abc ab abe abc
3
Em 10T .
B 6 F
= L
2 4
% 2}

0 . . .

CK B Znl 7n2

QbFH Treatment
1
Fig.1

SetEo 2015 4R45R, IR K AL BT, B AL BE S CK
2251 W2 ULRA T AR ZKGR RE 12 25 4R M oK Y
AR A RIRCR . (RS R AL PR R BEIN
PRI Ak R B K 73 1] PSR ARAR T 0 IR

FOJ PR e AR BT 0 BT B e R HLH
AR B2 M5 R T2

20164F Owl mw2

1

AbPE Treatment

IR R [mol/(m?+s)]
WUE

A E) SRR AR F AL R AN 7K T KB Bk 2 F A RE

Single leaf WUE of maize treated with different Zinc fertilizer, water retaining agent and water supply conditions



43 25 WRAE - PROKR 5 BT PN R]E FH XT 57 7 oK A B AR K™ e R 81

23 EXRBFUFYRISERE

WS PR, RIS A FRAR T H R 0.11 ~
0.24. 1t HL A /K 43 b BRAR 58 b T DL 7E W R
W2 ALFE R, Zn1B F1 Zn2B A 8w AR E e, H5 H
Jita IR KR A B R ot R 25 5 0 it A R
PRARFIRHE T FAL B R TR R A K, 7E R8T
KK e SRR A B AER .
KA AL BRIE] AR T HE AR AN IR 8 o P PR AF 0 7= i

SR T LB L FE PR K A BR R, Zn 1B Y 7=
AR R RE . WIALPETF ZnlB & F CK.B.Zn2B
A3 15.3% .0.9% .2.1% , 25 CK Zb P 25 Sk il 2%
ET 54T, ZnlB & T CK.B.Zn2B 4L B 17%,
1% .5.2%, [lFES CK AR PR 2 B0 22 5% . fakn]
PAE 38 ad bt e R AR KR BE 5 4 i R KR
pra, HAET 55T BEZE M th TRk 18 i =
HEFEAR, R SR K A A TR AR R

R5 FREUTHHSERE

Table 5 Distribution and yield of assimilate in maize

Ay ab B ZEHi(g) i (g) R (g) I HE 77t (kg/hm’)
Year Treatment Stem weight Leaf weight Root weight Root-shoot ratio Production
2015 W1 CK 62.69+6.53 ¢ 14.82+2.31 ¢ 8.18+0.65 ab 0.12+0.01 a 5845+125 a

B 53.09+3.65 be 13.07+1.28 abe 7.96+0.78 a 0.11£0.01 a 6753136 ¢

Zn1B 55.01+4.32 be 14.24+2.14 be 15.33+1.23d 0.23+0.03 d 6908+156 ¢
7Zn2B 42.62+532a 12.87+1.25b 13.74+1.14d 0.24+0.02 d 6 847179 be

w2 CK 50.07+£3.65 ¢ 13.23+1.65 be 8.26+1.35 0.15+0.01 a 5655+121 a
B 45.28+9.51 b 13.25+0.95 be 8.57+0.96 b 0.17+0.01 ab 6 654+123 be
Zn1B 39.58+3.48 a 8.24+0.96 a 10.14+1.28 ¢ 0.21+0.02 ed 6 598+165 be
Zn2B 33.78+3.26 a 12.87+0.98 a 5.60+0.37 a 0.19+0.02 be 6240164 ab

2016 W1 CK 60.23+6.65 ¢ 15.23£1.20 ¢ 5.45+0.29 a 0.12+0.01 a 5742+109 a

B 56.31+£8.32 be 13.26+1.23 b 7.65+0.35 a 0.11£0.01 a 6723125 ¢

Zn1B 54.23+5.21b 14.37+2.02 be 15.00+1.23d 0.22+0.02 ¢ 6453+213 b

7Zn2B 50.32+4.23 b 12.93+1.32 b 14.54+1.02 cd 0.23+£0.02 ¢ 6231106

w2 CK 52.31+3.22b 13.21+0.96 b 8.51+0.98 abc 0.13+0.01 a 5721498 a
B 54.56+4.35b 13.55+1.56 b 10.21+0.68 ¢ 0.15+£0.01 a 6531112 be

Zn1B 38.60+5.21 a 9.25+1.21 a 9.57+0.96 b 0.20+0.03 be 6723+128 ¢

Zn2B 39.32+3.63 a 11.35+1.09 ab 9.12+0.85 b 0.18+0.02 b 6421116 b
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