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Effects of different optimum and balanced fertilization practices on micro —environment within winter
wheat’s group

NIE Sheng—wei, ZHANG Qiao—ping, ZHANG Yu—-ting, BAO De—jun

(Institute of Plant Nutrition and Environmental Resources, Henan Academy of Agricultural Sciences, Zhengzhou 450002, China )
Abstract: The effects of different optimum and balanced fertilization practices including NPK (Inorganic N and P and K fertilizer ), NPKM
(inorganic N, P, and K fertilizer with manure ), and NPKS(inorganic N, P, and K fertilizer with manure straw ), on micro—environment within
winter wheat’s group was studied. The results showed that, compared with CK(no fertilizer ), NPK, NPKM, and NPKS treatments could
effectively reduce the winter wheat’s group canopy temperature at filling stage, surface ground temperature at elongation stage and filling
stage, and obtain higher grain yields;and the influence order was NPKM>NPK>NPKS. At filling stage, wheat’s canopy temperature of NPK,
NPKM, and NPKS treatment was reduced by 3.53~4.04 °C in 2014 compared with CK; likely, wheat group inner ground temperature at
elongation stage was reduced by 10.56~11.78 °C in 2013 and 0.41~4.60 °C in 2014, respectively, and 8.32~11.14 °C in 2013 and 6.79~9.30
°C in 2014 of wheat group inner ground temperature at filling stage was reduced. Additionally, NPK, NPKM, and NPKS practices had quite
little influences on carbon dioxide(CO,) contents within the wheat’s group and had no significant effects on relative humidity within the
wheat's group.

Keywords: optimum and balanced fertilization practice; winter wheat; group; micro—environment; effects

AN PR R A o S A RO AL A RO, PSR R, T HL R R B R A
XN AR LA FR P RGE R E R SAMEAE . B OR BRI, [RlE A B T N AR
FBENEEC ARG S S A MU SREFFC AR BT A s T A, S B TR
P 5 P REAE 32 o /N AE 0 IR 23 BSOS S8 e ARG AN R BE DR RN A 57 B PR s S R T, A a8t

FHE.2017-11-03  FAHH.2018-01-03

EE WA A LA BT HAERHIERITH (2013YQ15) ; [H 5 A AR AR 4051 H (31301284 ) 5 |8 5 B & % 351 (2017YFD0201702 ) ; i
FAE T AR A S R R JEHE 3 E (20170018 ) 5 3l B 44 A 2 oMb B A 1A 22 2 150 198 42 151 F (SJ2018006 )

BN B2 (1979—), 55 T Ra M T RIS DL, RN B SR AAENIE JEIRA A T FSE . E-mail : nsw2007@cau.edu.cn

http://www.aed.org.cn —311—



RUFREGMELR-FE355 F 48

TR AR X RS P,

A MRS (/N ) Jed8 4 P E ) )2 LB
R FFR S s R EIRAS BRI BE 32 B AR VR i
Ffr R BE RRATHE AT E LA A S 2
Rl BRI A PRI X /N AZ 43 B2 BT A 2 i)
Flagt £ DR 38 5K, R TR (5 B 43 B F R P X A (AR 2R
S 7 b R 22 R R AR it A i X A D B T
AT R IR, AR BT I & B, KISt E |
it SR | R0 A T ( CK N NK) 3856 25 5 s i/
FEPTT I T A 0 100 e 2 VR ARV AR PN b
T T EL - SPAD (B4 K , AR T /N A 5
TE TR AR X T AARE 2 R B S i /N TR B 4K
S AR S RN A SR R RS R A: B Y
B MR EE . ARk, TR AL IR AR 2530 it
PR A AR B AL V5 YRS H 32 RaiT,
b 2% BEORE AR 77 5 1978 4F 1 869.30 T3 t 14 K |
2014 4Ff 6 876.85 J7 t,HINIL 7 %, Mk, EEAR
| 2020 AFEALIE “FIER T shRI, FSEY) B
B F5 53T 2R - AN B 7 %) 0 Ak S A ot A 5 ot o
INSZ RN TE . AFITIET 24 08 7 it A R , (K i
INEE SO TR SR AL SR R BESE T AU B
Fictiit (NPK) U205 A HLIE G (NPKM) & B 5
LFFIA FHACH (NPKS ) 3 RO P05 it AP e X /N 22
FH (B PR AR SO SR (52 ), Sl i — B4R 5t O R 5 /)
B RHATMOREE C R BRI RCR SE e <%
R AN i S

1 #RFTFTE

L1 a5

TR i 57 ) 1 A RO A2 BE RS M B 5 4 -
ST 3 5 MERRS a AC S I 2t (113°407E (34°47'N ),
SRS TRy Wl iy 2 KU, DU 2= W AR 2 A
N 14.4 °C,>10 CRURZ) 5169 °C., 7 H i, 45
N 273 C; 1 A% FERE R 0.2 °C, V- HRER
i 645 mm, LRGN 224 dAESRR 2R KON
1450 mm, 4 H JE} ]2 2400 h,, 545+ i
BT 1990 AETFAf , T 3ERE LAY SR 0L : A LT
10.1 g-kg™ HHfRE A 76.6 mg-keg™ A& 6.5 mg-ke™ |
AR 74.5 mg-ke™ . 2R 0.65 g-keg . W 0.64 ¢-
ke 8 16.9 g-ke™', pH {H 8.3, i 1k ZAF Y E 7 it
B, 3SR LB TR E Y
1.2 R

RIS LUASHIE (CK) R x) ], 3 A AP it R 4
—312—

Jiti 43~ 30 >y R A TR bt ( NPKC) | ZE0R 81 5 4 ML AE i i
(NPKM) BB 575 A HACHE(NPKS ) o 30/ X
JyseaBENLAHES], NXTH AR R 5 mx9 m, FA~ 40 H E
53 I I ENE N IRER (N 45% ), B0 A ik
fig — A5 (P05 12.5%) , B IE B iR (K0 51% ), 5
PUIE A28 (% 9.4 g kg™, 220 3.5 g-kg™', 24F 6.7
g kg, HHLET 172.6 g-kg™'; 5t 12 287.2 kg-hm?, /K
O3S <14%) T Y 2= FOKFE (2R 4.8 g kg,
A 3.9 g-kg, A4 15.8 g-kg'; FAE 24 062.5 kg
hm™, K3 5 i <14%) . B CK ZLFRAR, Hofth 3 ANt
Ak 3R Ut T A R], SR IS A HLAE (4-35) |
FEATF (RS PR8I 0 38 B VESERE — Uit A, TEHLA
MBI 60% , 1R 75 4K 19 HHiB i 40% , 25 Ak Bt I 1 L
L 1o NS ERAZ 0856, #F 2y 300 kg-hm™,
5T 2012 4F 2013 4F 10 J rp A& RP, 2013
A 2014 4 6 J1 AR ; 25 A0 FRFETE BRI E
B 76 45 HH ) A S it 2 — 2
1.3 MEMHE KA E
1.3.1 BHABhZS

FE/NZZ I AR RESR I R, A 1 m
XU TR A R A S A
1.3.2 BEIARN A

TE/NAZ R (2013 4F 4 J1 2 H 2014 4 3 /]
23 H) GERIA(2013 455 A 21 H 2014 4E5 A 16
H), BERE RS, 7E2 H 11:00—14:00 Y6 B8 &4 K
B s (] B 5 ARSI BE (°C) IR P9 b 2R
(C) AR (COMREE ARXTRRE (%) DL J b7 58
A JETFI R (BRI )SPAD (H48 45 bR , Hih
A 5 )2 Yk JEE RRE R P b 3R L T A0 A 4 i )
(Hongkong )l 5E , FFEAA P CO, Y& FE FIAHXHRE T CO,
Meter 31-(USA) % , - - SPAD {E ] SPAD 11 %E ,

xR 1 AEMMEFEERALER B HIEEAE (kg-hm™)
Table 1 Nitrogen, phosphorus, and potassium fertilizer application
levels for different optimum and

balanced fertilization practices(kg+hm™)

JeALE AP
Ak 2 Inorganic fertilizer Organic fertilizer
Treatments

N P,0s K0 N
CK 0 0 0 0
NPK 165 82.5 82.5 0

NPKM 49.5 82.5 82.5 115.5°

NPKS 49.5 82.5 82.5 115.5"
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Lower case and upper case letters of the different treatment mean significant difference at P<<0.05 and P<<0.01 levels, respectively. The same below
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Figure 1 Effects of different optimum fertilization practices on wheat's group dynamics(2013—2014)
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Table 2 Effects of different optimum and balanced fertilization practices on wheat’s group canopy temperature and

surface ground temperature(°C)

it |2 E Canopy temperature

W E Surface ground temperature

posel

2013 4F 2014 4 2013 4f 2014 4
Treatments
HEH I Filling stage 3% 4] Filling stage K771 Elongation stage  #E3¢] Filling stage %17 ] Elongation stage 3%l Filling stage
CK 27.76+1.22aA 28.73+1.63aA 33.55+3.59aA 34.47+0.97aA 19.34+0.62aA 31.67+1.18aA
NPK 27.52+0.79aA 25.20+1.60bB 21.81+1.77bB 25.83+2.90bcB 16.21+1.15bcA 23.84+2.73bB
NPKM 28.42+0.38aA 24.69+1.11bB 21.77+1.67bB 23.33+1.58cB 14.74+0.16cA 22.37+0.50bB
NPKS 28.00+0.60aA 25.48+0.59hB 22.99+1.63bB 26.15+0.70bB 18.93+0.73abA 24.88+0.64bB

TE AN KRG PR HIFOR A R 22 53 1 35 (P<<0.05) M 235 (P<0.01), R,

Notes: Lower case and upper case letters of the different treatment means significant difference at P<0.05 and P<0.01 levels, respectively. The same below.

&3 AR FEMREEX/NE LA 2RI SPAD RIS

Table 3 Effects of different optimum and balanced fertilization practices on SPAD values of the upper expanded leave

il 2013 2014 4F
Treatments #7151 Elongation stage HEH I Filling stage 7] Elongation stage WEIZ I Filling stage
CK 36.10+0.23bB 45.96+5.61abA 36.32+0.64bB 33.49+6.43bA
NPK 53.87+0.35aA 32.46+15.00bA 49.95+1.57aA 43.64+6.77aA
NPKM 54.67+0.45aA 52.29+1.41aA 49.91+£2.93aA 43.47+8.13aA
NPKS 53.54+2.15aA 49.69+0.78abA 46.22+1.40aA 37.32+1.93abA
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Figure 2 Effects of different optimum fertilization practices on wheat's group CO, concentrations
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Figure 3 Effects of different optimum fertilization practices on wheat's group relative humidity
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Figure 4 Effects of different optimum fertilization practices on grain yield
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