5 34 B4 1 FE MR R LR Vol.34 No.1
2016 4F 01 Agricultural Research in the Arid Areas Jan. 2016

X EH S :1000-7601(2016)01-0193-08 doi: 10.7606/] . issn. 1000-7601.2016.01.30

HEERESPENTERESHIELRTENF M
RICHE, W, BT, T

(P EALO IR R G R ARTRERE, L5 100083)

B OE: AR EAG T, E08 - RALE &R L3R A K (SAP) 5 JiE K 4% AL 40 28 6 7 # 8 B (FA) W A
EHF  RABAAEEE—FERTAEIRLGERA G AER L R HNE, R KA X 4%,
WE T CK,SAP,SAP+FA, FA4 N, 4R KW SAP R T L EAKENEH B F, 5% CK ¥ 12% L iz
HR A AR SAPER TEANEKEFTM, M FAER Y FEHA LA WEIE K B SAP+ FA LB th CK
FEEH N 21.3% , t FA F1 SAP 27|38 4m 9.3% 11.7%, 5 4 &% % E I H — 5,

K SAP; BB (FA); LA R K il EX; &

RESES: $513.01; 274 XEERE: A

Maize photosynthetic characteristics and yield under chemical integrated regulation

ZHU Yuan-hao, YANG Pei-ling, LIAO Ren-kuan, REN Shu-mei
( College of Water Resources and Civil Engineering , China Agricultural University , Beijing 100083, China )

Abstract: Under water stress condition, the response rule of spring maize photosynthesis and yield-driven mecha-
nism was explored with chemical integrated or single regulation technology, combined Superabsorbent polymer (SAP) and
Fulvic acid (FA). Randomized block design was set as CK, SAP, SAP + FA, and FA, and each group had three repli-
cations. The results indicated that SAP was the major factor to regulate soil moisture content, which had been enhanced
by 12% from CK. The chemical reagents had their specific effective durations. SAP played a big role during the entire
growth period of maize, while FA promoted photosynthesis mostly during the middle and late jointing stage. SAP + FA ul-
timately resulted in yield increases of 21.3% , 9.3% and 11.7% compared with CK, FA and SAP, respectively, show-
ing an agreement with the photosynthetic efficiency.
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Table 1  Physical properties of 0 ~ 100 cm soil layer

HHERIE /e TR % I K i/ % TR/ (grom™) Lz /%
Soil depth Saturation capacity Field capacity Bulk density Porosity
0~20 27.80 21.23 1.45 41.76
20 ~ 40 29.89 23.21 1.64 41.47
40 ~ 80 28.64 20.10 1.57 44.99
80 ~ 100 28.81 15.75 1.58 45.48
1.2 Kasr () EARAEIE R . S IRAL 58 J7 B0 K9 4

MR F R AR A BB 25; SAP HE ML - AL
B A R K R (Ll ZR AR 8 Ml B A HA RS vl 4
M), R [E AR, R 1.6 ~ 4.0 mm; FA NI 2
SRR I ) GRr gm0 S R AR A IR AT
AL 48 A
1.3 REEIT
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CK,SAP, SAP + FA, FA, BN b HL i 8 3 S /NIX HE
2 /NX R 15m*(5 mx 3 m), ERFMEFREE K 30
em, F7HE R 60 cm, BIEE/NXFPAE 18 x 6 #k E K, AN [H]
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Fig.1 Average soil water content in different soil
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depths during the growth period
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Table 2 Significance test of soil water content

b ] T HERE Soil depth/cm
Comparison of treatments 0~10 10~20 20 ~30 30 ~ 40 40 ~ 60 60 ~ 80 80 ~ 100
CK - SAP 1.000 0.000 0.000 0.588 0.330 0.767 0.469
CK - SAP + FA 0.847 0.000 0.000 0.329 0.291 0.683 0.652
CK-FA 0.758 0.8%4 0.619 0.447 0.966 0.911 0.511
SAP - SAP + FA 0.847 0.323 0.547 0.657 0.932 0.911 0.246
SAP - FA 0.758 0.000 0.000 0.824 0.351 0.853 0.175
SAP + FA - FA 0.908 0.000 0.000 0.824 0.310 0.767 0.835
®3 BEFHO~40 em TEFHTEEKE/ %
Table 3 Average water content at different growth stages in 0 ~ 40 cm soil layer
b H i Date(M - d) P
Treatments 05 -25 06 - 07 06 - 14 0621 07 - 10 08 - 03 Average
CK 9.1b 11.1a 9.7b 10.8¢ 10.8b 10.3¢ 10.3b
SAP 11.4a 11.0a 11.8a 11.8b 11.5a 10.9b 11.4a
SAP + FA 11.4a 11.4a 11.7a 12.3a 11.5a 11.3a 11.6a
FA 9.4b 11.3a 10.1b 10.8¢ 11.1b 10.0c 10.4b

T Al — 3 AN R R 35 22 5 1K 81 0.05 K, Tl

Note: In the same column, different letters represented significant difference at the 0.05 level, and the same below.
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Table 4  Significance test of peak stomatal conductance

b3 e L g H Y Date(M- d)
Comparison of treaiments 06 - 07 06 - 12 06 - 17 07-10 08 - 03
CK - SAP 0.038 0.230 0.024 0.616 0.063
CK - SAP + FA 0.066 0.472 0.164 0.101 0.213
CK-FA 0.038 0.419 0.301 0.062 0.423
SAP — SAP + FA 0.737 0.600 0.252 0.219 0.442
SAP - FA 0.001 0.665 0.005 0.138 0.017
SAP + FA - FA 0.002 0.925 0.030 0.761 0.059
2.3 AEKETEREEERENTUMRE H 5 CK —#E7E 12:00 247 ik 50 {E%,A{mfiﬁﬁxi’]

WE 3 fr7R , CK 7EAS [A] i 3091 06 & 1 R 34 78
12: 0047 52 E(E, Mo 3 b HEBRTE 7 A 10

ST Pn WE{HIRH AT R], 7E 14:00 ZE 47355,
EEREAE B W BA & o3 KA/ gk 3, X nf



196

TR A WFF

5 34 45

AES AR B BE A HTE SR 550G, &, i
Ho A R E e K ALFE R SAP + FA, /MR CK,
H CK 5 SAP + FA TEARRIA B By B 2 i & Pk
25 (e 5) o TESTHTI P S AN g B
I, SAP + FA [ CK 43l &5t 35.6% .24.3% .

18.1% \16.5% \23.7% , HAhAbFE[A] HAE LA By Bt

RREEFEYTEEZES . N P Y H LT
B AERE AT, KT ORGSR
], £5ANB B, A HRIE] H B & 25 5 (A A S AE 10
200 LUE , Jo HRAE 12:00—16:00 Z [8] , ifif Z /i 1 T
L DGR B S 4055, IR R I B 25 5%

0.24 0.24
= 617H —~ 6171
" June 7 "o June 17
£ 020} 202}
= =
: :
£0.16 £0.16
g 0.12 z 0.12
r r
0.08 s : ' : : : 0.08 : : ‘ : : :
8:00 10:00 12:00 14:00 16:00 18:00 8:00 10:00 12:00 14:00 16:00 18:00
I 1) Time I i) Time
0.24¢ 02471
_ 62711 _ 711011
" June 27 "o July 10
s 020f s 020f
= E
: :
E 016 £ o0.16F
S S
i i
il iz
©0.12
= = 0.12
r r
0.08 . 0.08 — — :
8:00 10:00 12:00 14:00 16:00 18:00 8:00 10:00 12:00 14:00 16:00 18:00
I5F 1] Time I 1) Time
0.247
8H3H
N August 3
= 020f
=
% —o— CK
£0.16 —o— SAP
z —v— SAP+FA
_]ﬁ( —a— FA
iij=d
% 0.12
]
r
0.08 ‘ . ' ' : .
8:00 10:00 12:00 14:00 16:00 18:00
i 1) Time
2 ERREFTHNSASERZWUBER
Fig.2  Daily variation of stomatal conductivity at different growth stages of maize
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Table 5 Significance test of peak net photosynthetic rates
Qb PR B & H# Date(M-d)
Comparison of treatments 06 - 07 06— 12 06-17 07-10 08 - 03
CK - SAP 0.027 0.015 0.503 0.105 0.100
CK - SAP + FA 0.015 0.001 0.017 0.017 0.029
CK-FA 0.330 0.073 0.292 0.611 0.208
SAP - SAP + FA 0.699 0.039 0.052 0.274 0.455
SAP - FA 0.136 0.344 0.680 0.230 0.636
SAP + FA - FA 0.074 0.008 0.100 0.039 0.238
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Fig.3 Daily variation of net photosynthetic rate at different growth stages of maize
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Fig.4 Daily variation of transpiration rate at different growth stages of maize
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Table 6  Significance test of peak transpiration rates
AL PR A] L HI¥ Date(M - d)
Comparison of treatments 06 -07 06-12 06-17 07 -10 08 - 03
CK - SAP 0.540 0.401 0.153 0.122 0.026
CK - SAP + FA 0.044 0.211 0.123 0.667 0.254
CK-FA 0.156 0.069 0.104 0.778 0.003
SAP - SAP + FA 0.017 0.650 0.889 0.062 0.004
SAP - FA 0.058 0.259 0.805 0.078 0.000
SAP + FA - FA 0.438 0.478 0.914 0.880 0.020
3 W B FLID M R S 30 I, 45900 B AR, 40

IR I 5 F R R R VR A R B ) 2

FLBH T (W20 R AR 2 LA N AR AL, i — 2
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Table 7 Agronomic characters of maize
Jigtiit R/ em #RAE/em K /em FHL/em BHHRE/g TR 7=/ (kgrhm™2)
Treatments Height Diameter Ear length Ear width 100-grain weight Grains Yield
CK 324.30b 2.359%¢ 22.66a 5.248b 33.16¢ 551a 8415.34¢
SAP 327.00b 2.462h 22.42a 5.360b 35.00b 567a 9139.14b
SAP + FA 333.50b 2.608a 21.59a 5.668a 37.65a 589a 10211.81a
FA 341.00a 2.461b 20.88b 5.625a 35.39 573a 9339.21b
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