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Influence of Cold Haze Weather on Facility Vegetable Production in Henan Province

WANG Zhi-yong,ZHAQO Yan-yan, YAO Qiuju, YUAN Yu-xiang,ZHANG Xiao-wei,ZHANG Qiang
(Institute of Horticulture, Henan Academy of Agricultural Sciences,Zhengzhou, Henan 450008)

Abstract: In cold winter, haze weather happend in most regions of Henan province. Haze weather not only has brought

people daily life inconvenience and health hazards, but also has a big effect on vegetable safety production in winter.

Through the analysis and research on reasons the haze happening and harms of the cold weather to vegetable production,

active measures need to be taken to enhance the security production of greenhouse vegetable and improve disaster

prevention and disaster mitigation of vegetable production under the condition of the cold haze weather.

Keywords : Henan province; greenhouse vegetables;haze;cold weather
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Table 1 Soil physical and chemical properties
TR EE AR 25 £ AR A A e H
Soil depth Organic matter Total nitrogen  Total phosphorus Alkali hydrolyzable nitrogen ~ Available phosphorus  Available potassium  The total salt Ili[ "
value
/cm /(g kg™ /(g kg™ /(g kg™D) /(mg+ kg™1) /(mg+kg™1) /(mg + kg™1) /@okg D P
0~20 11. 63 1.07 0.79 119. 60 82. 89 208. 12 1.18 8.31

1.3 Rk

RIGFHNT 2 A e, 4 AR, FER
BEk 35 em, 4THE R 65 cm. AT 20 #K,/NIX 2 BE, 3L
1180 Mk, FEit 20 /MK, B/NX FEHLIZEH 20 #00 2 Hf

SONTERRRIIMEN . HEILRHELBE B0 40 B IR R (&
N 4696) , 38 d BERR S5 (& P, O, 1200) , B BR#F (3% K. O
5096) o WERBIH A E K IEAL KV L3R 2. 8 I Hes
HE BTSRRI 3.

JRBRE R E RA T &, FNERECR R e *2 R A F K F 4G
B, FEE 1K, Tuble 2 Coding of experimental factor and level

TSR FH = PN 3R Tk SF ok [B] U 38 A e 41 & it ES AN B P2Os # K20
1+,1& X, AN, X, B P,0,X, KO Egﬁ,yzl. 68, Factor X; / (kg + hm—2) / (kg * hm=2) /(lsg » hm—2)

+1.68 898. 65 449. 33 898. 65

LB A mo =6, 388 20 40 B AAEHE 3 KE +1 716. 64 358. 32 716. 64
g0 AN ER R I m’ /NN ZEHAE 1 m 0 449,78 224. 89 449.78
FZERM , B IEAR R Z (Bl A BARE % . TR A & 7 ;168 lizgzl 2’4‘;5 lizgzl
BRI 30V R REAI  He A A8 B4 HIAE T A o7 gt o7
JRTHE ] A R SE R 53 3 WP A . BRAAE
R — KA . SRR 50 Yo E KRR E A , Tl AX

3 BARRASRITEHERERTE

Table 3

The code of factor,fertilizer rate and

yield of quadratic general rotary unitized design

b3 Treatment X1 AN Xo B (P20s) X; éf (K20) K=& The yield of muskmelon/ (kg « hm—2)
1 1 1 1 25 464.77
2 1 1 —1 25 167.92
3 1 —1 1 24 808. 10
4 1 —1 —1 24 671. 66
5 —1 1 1 25 074. 96
6 —1 1 —1 24 791. 60
7 —1 —1 1 23 662. 67
8 —1 —1 —1 23 304. 35
9 —1.68 0 0 22 940. 03
10 1.68 0 0 25 296. 85
11 0 —1.68 0 23 815.59
12 0 1. 68 0 26 328. 34
13 0 0 —1.68 24 139. 43
14 0 0 1. 68 25 496. 25
15 0 0 0 25 674. 66
16 0 0 0 26 068. 97
17 0 0 0 25 466. 27
18 0 0 0 25 836. 58
19 0 0 0 25 661. 17
20 0 0 0 25 509. 75
L4 BdEsrth H4A, A B S A =R M Ry . Y =

I HHE % B Excel 2003 3440 38 K AR, %
DPS v7. 05 BG4 .

2 HBREHSWH
2.1 PR BRI R L SR
R DPS $iifs e R Ge X i 0™ Bt A7 2 04 1]

25 703.03 + 530.32X;, + 606.17X, + 245.80X; —
557.93X,% — 220. 81X,% — 310. 65X,2 — 218. 33X, X, —
26. 05X, X, +10. 68X, X, @,
HEMERH R=0.97, AKX BEENELER .=
2. 90282<F,, o5 (5,5) =5. 05, 2k B A 5.2, F2 B[] 9 7 2
FERE: X 3 L& R 45 F, = 18. 15731 > F 45 (9, 10) =
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Table 4 Significant test results of ¢
il ¢ 7 2 t t t t t 2
Value of ¢ t 1 2 3 12 13 23 11 22 33
ﬂ‘ﬁﬁﬁx:”ﬁ 202.7 6. 30 7.20 2.92 1.97 0.24 0.08 6. 81 2. 69 3.79
Calculation of absolute value
Xob 7t R AR

The degree of influence on yield

ZN-2 ZN-2 ZN-2

H£>10.01 (10)=3. 169, B2E * * ;6>10.05 (10)=2. 228, B2 * ;¢<Tt0.05 10)=2. 228, R B3,
Note:£>10, 01 (10) =3. 169, extremely significant * * 3>z, o5 (10) =2. 228, significant * ;2<Ct0, o5 (10) =2. 228,n0 significant.

PITF & a=0. 10 B ZKFHBRA B E 5, JLK
|9 5 . Y = 25 703.03 -+ 530. 32X, + 606. 17X, +
245. 80X, — 557.93X,2 — 220.81X,2 — 310.65X,> —
218. 33X, X, @,
2.2 FERHATFR

XoF 15 5 FE— R I R R ¢ (E RIS 2 .1, =6. 03,
L=7.20.t;=2.92, 0] H t, >t, >t, , [N RE 5B F
FERSME , £ TR 1 X I 8 B9 5 i 14 S /NIBLRE A < i
BE>HAE > E.

2.3 BTN AT

A 1 R] 2, 7E IR0 T P, UIE it & S
B2 2L LR, RO R K H—1. 682 1
I 0. 48 KA, B JI= & 23 244. 68 kg/hm® 3§ &
25 830. 00 kg/hm’ ; #B3F 0. 48 K J5 =8 FF 18 F % 3
1. 682 JKERT, =B TR E 25 029. 345 kg/hm® . BEAL i
ARSI R2Z B E2MPLELR. NE1TTUE
H WA A B K B — 1. 682 HmE] 1. 37 /KA, B
JRF=E Y 24 071. 055 kg/hm? 3 % 26 131. 50 kg/hm’ ; #8
it 137 KFEF BTG TR 2 1. 682 KFRE, =& T
F%ZE 26 110. 98 kg/hm® , £ AL jfE FH & 7K Pl —1. 682 1
InE 0. 40 KA, ER =& i 24 423. 165 kg/hm® %
25 764. 00 kg/hm? ;i 3F 0. 40 KT J5 77 8 IF 14 T B 2
1. 682 KB}, =B FREZE 25 250. 355 kg/hm’,
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Bl HEE.EsEnkEEEs#HK=28% 0
Fig. 1 Effect of nitrogen fertilizer, phosphate fertilizer and

potash fertilizer amount on the yield of muskmelon
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Fig. 2 Fertilization effcter and marginal yield

graph of muskmelon
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b8 A B, 7 8k i KAE 8 oK, 2 RN,
XA K R A7 (E. Mitscherlich) 48 H 1) BERE R 7 $5 T
HWECER . WE 2 BT LA EWAE & R FFEARRF K
SR, XoF 7 B R M AR AN R X O FE R R A A5 40 T e
387 PR R A RE H AR /MR T S8
2.5 T EAE AR 4

XFOFANERR BT A HE— N R B EEZF KT 4351
BREIEB X X)X BT R Y=1 714. 35850+
35. 37256 X, + 40. 43160X, — 37. 2024X,% — 14. 71643X,* —

14. 56250X, X, 6,

HZE 5 A1, %4 N /KR (—1. 68~—0. 50) it ,P /K
S (—1.68~1. 68) ik, b P AR & A3 I, 7= & _E 7+,
M4 N AKFE T (0~1. 68) B, 7= & XFF 5 T R, BT
PLX X, ﬁﬁ&iﬁj%%k{ﬁtﬂﬂﬂﬁ X;=0.48,X,=1.37,
BRI SRR o . S AN W B /MEH B X, =
—1.68,X,=—1.68, 4 N5 P {ik T3 B2 1 2 it 5
i, 5reg R IEAHR, R Z 2 AR,

x5 & B 2 R 3 B R 3= = 85 0
Table 5 The effect of nitrogen and phosphorus fertilizer on muskmelon yield kg/hm?
X1/Xz —1.68 —1.34 —1 —0.5 0 0.5 1 1.34 1.68
1. 68 24 002. 87 24 311. 84 24 569. 51 24 854. 61 25 029. 36 25 093.73 25 047.72 24 953.07 24 807.12
1. 34 24 271.77 24 606. 12 24 889. 17 25 211. 52 25 423.49 25 525. 10 25 516. 32 25 447.05 25 326. 50
1. 00 24 410.97 24 770.72 25 079. 15 25 438.73 25 687. 94 25 826.76 25 855.22 25 811. 34 25 716.17
0. 50 24 380. 52 24 777.50 25 123.16 25 537. 35 25 841.16 26 034. 60 26 117. 67 26 111.03 26 053.08
0 24 071. 06 24 505. 26 24 888.17 25 356. 96 25 715. 39 25 963. 43 26 101. 11 26 131.70 26 110. 98
—0. 50 23 482. 56 23 953. 99 24 374.13 24 897. 54 25 310. 58 25 613.24 25 805. 52 25 873.34 25 889. 85
—1.00 22 615.07 23 123.73 23 581. 10 24 159. 11 24 626.76 24 984. 03 25 230. 92 25 335. 98 25 389. 72
—1.34 21 863. 64 22 397. 69 22 880. 45 23 495. 69 24 000. 57 24 395.07 24 679. 20 24 809. 63 24 888. 77
—1.68 20 982. 51 21 541. 95 22 050. 09 22 702. 56 23 244. 68 23 676.41 23 997.77 24 153.59 24 258. 11

XF B 3 BEAT M, Ee BN 45 SRS A 6. FHIE 3
R 6 ATLLE L ERA/NT 0. 48 B AE/NF 1. 37 i A
X3P, JEiE 38 i UAE A B 2 B B IR &, 7 B R
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R it A 7K ST [ 5 o 7= B2 il 2 ot 2R 2 10 386 o i e 0P
78 7= B B 2 B R A 388 i i 2 s 72 /RN T
0. 48 BEAL KT 1. 37 il AP X 38k P » 361 S L A — 1 i AT 7k
-, = i b AUAE R 3 0T 2, BE B AR &
BT AR ZERE R F 0. 48 B AR K F 1. 37 hlE AR X 3
7 B B AT R — AR £ 4 18 i i AR A1
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Fig. 3 The cure surface drawing of interaction response for

muskmelon yield with nitrogen and phosphate fertilizer
2.6 HEELFARAIE T

HRAE i 15 9 BOA AR A, 3 R 5 A IK
1. 682,—1.628.1,—1 1 0, FIIHEHLRS 5° =125 A7 Rtk
1330 BRI GA IR - 2, i A & SRR A R
5 TR F43 510k 0.1 682,0, BIELN 449. 78 ke/hot , B

7 449. 33 kg/hm? , 80 449. 78 kg/hm® B}, B K=
BE N 26 097. 95 kg/hm?’,
*k6 A BEAESHNTEZEHHNXER

Table 6 Application amount of nitrogen,

phosphorus and the relationship between the yield of muskmelon

X4 H %A TR
Range Factor variation Yield variation
M X1 <0. 48, X2 <C1. 37 N4 PA A
NA P— v
W X7 >0.48,X3<<1. 37
N—P4 0
N4 P— 4
W X7 <0. 48,X3>1. 37
N—P4 v
W X1 >0, 48, Xp>1. 37 N4 PA v

WA TFORHIN N RR G R R AR

Note:“ A "means increase,* } ”means decrease,“—

EFRAEM I AT ER MR ES T
24 959. 15 kg/hm’ 7 A 33 A, WK 5 F13K 7 W LU
EH,Y X, KFEH 0.193~0.719, X, /KFH 0.544 ~
1. 082, X, 7K 0. 119~0. 735 Bt ,1 hm® BUR=8A 95%
xR7  FEXTF 24 959.15 kg/hm?’

”means no change.

BN ARPRLERENTERS
Table 7 The frequency distribution of the value of
variables in the 33 schemes of the yield above 24 959. 15 kg/hm?
K- BR R R
Level X Frequency X Frequency X Frequency
—1.682 0 0 0 0 0 0
—1 4 0.1212 2 0. 0606 6 0.1818
0 12 0. 3636 9 0. 2727 11 0. 3333
1 14 0. 4242 12 0. 3636 10 0. 3030
1. 682 3 0. 0909 10 0. 3030 6 0. 1818
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Effect of Nitrogen Phosphorus Potassium Coupling on the Yield of
Muskmelon in Solar Greenhouse

YE Lin,LI Jian-she,ZHANG Guang-di,GAO Yan-ming
(College of Agriculture,Ningxia University, Yinchuan, Ningxia 750021)

Abstract: With muskmelon ¢ Honey world’ as material , with three factors and five levels of the quadratic General Rotary

unitized design by means of computer simulation of mathematical model to explore the main factor effect of nitrogen,

phosphorus and potassium, single factor effect, the interactions,the marginal yield and optimum fertilization with a view to

exploring the best of muskmelon in sunlight greenhouse fertilization. The results showed that 3 factors on muskmelon

yield in the order of phosphorus > nitrogen > potassium. When nitrogen was 449.78 kg/hm’, phosphorus was
449. 33 kg/hm?® , potassium was 449. 78 kg/hm’ ,muskmelon yield could receive a maximum yield of 26 097. 95 kg/hm?.

Keywords : nitrogen , phosphorus and potassium;coupling;solar greenhouse; muskmelon;yield
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