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Analysis of growth parameters and yield of spring maize under chilling stress
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Abstract: Using Xianyu335 as material, the experiment was carried out to analyze the influence of chilling stress

(15°C) at jointing stage and bell-mouthed stage on growth parameters and yield of spring maize. The results showed that
chilling stress led to the significant reduction of plant height, plant biomass and leaf area, and the influence of chilling
stress at jointing stage was more serious than that at bell — mouthed stage. The phetosynthetic rate and transpiration rate

decreased significantly under chilling stress, by around 10% and 58% ~ 64% respectively. The response characteristics

of canopy spectral reflectance to chilling stress at different developmental stages were the same on the whole. In visible
band, the canopy spectral reflectance under chilling stress was increased, while in near-infrared band (780 ~ 1 350
nm), it was decreased obviously. The yield of spring maize under chilling stress at jointing stage was reduced by 34%
and that at bell-mouthed stage was reduced by 38% . Therefore, the influence of chilling stress at bell-mouthed stage was

more remarkable than that at jointing stage.
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2011 4 4—10 A B 7E R ILA R AR 2=BEHE
BIERATKBEZ S, #17 ERMEER FhihE s,
REFHOFH/RET IR, B/RER PR KT
EREM AKEE, 25 FHREKE 569.1 mm, B
KFIELEFPHE I A BEZLHLERKEN
60%[9}0
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A#8(7 A 12 H—7 B 19 B) 4337 R R, 4t
R EE 335, 0 BIRE R 15C, AL HEE K 7
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HRERAZEZ 40 cm, 2+ 20 ke, R A
TR B _EHEKREE R, KRS A K S AT
S, HEENESEBRE, THEEREIRNE 1,
M_#4.5ga 5H5A%M,5 A 18 BFH,S
H2T HE#(ZH—i0),6 B 15 HBIERE 3
g f1,7 A 27 HiBREIRE 3 g- & L EKEERY
REFEZREHE, UK AW BRER & EXE KRR
o ERRNOHEEEL 2 ke, BFIEXKE| R B
Ro FiFxt 52 B ARG K, 78 E K
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Table 1 The soil basic fertility of pot experiment

R HBH BE

Available N Available P Available K
/(mg+100g™") /{mg-kg™") /(mg-kg™")

ERA

Total N
/(g-kg™")

Bt psto
Total P Total K Organic matter pH

/(g kg™") /(g'kg™") /(g-kg™")

AR

98.81 85.4 140 0.193

0.101 1.88 55.3 6.06

1.3 RURBREAZE

- T AR - At T BRI AT AL B I B B Ak e
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1.2l en?,7 A4 BF7 A 19 HFEXWE,

FHEEWM R BB, Bt TH1 SR E,
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7TH4HMTA 19 BHEWRM,

SEVERARE : A SILERHEE™ LCpro
+ Fe A AT B, B R 5 A R U AR ]
k,7H 4 8.7 8 19 HRKWMN,

HEEWE : TRV (RIRLE S 4 X HF

BREFRRE 4 d) KU\ O3 (KELES 6 R
BRRERE 4 4)FTEYEE SN E , B %t
ZH BRRE T KB EH T RFFTEIERE

2 HR5M

2.1 RBBETEXREMEL

MK 2 FTLLE N, KR F BB AR, 3 BIME
BER A BRI KSR 14. 89% F
30.34% , KWW\ S R 48 o) vt BR K AR 3 K 4y
R 11.30% %0 26.17% , 3R HIRE W HERIE S 1
FERXFRXMIOM,
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Table 2 Change of plant height of spring maize under chilling stress

KA Jointing stage

KR 3 Bell-mouthed stage

biok:
Treatments 06-27 07 -4 igﬁ—ﬁﬁ'$ 07-12 07-19 igﬁ_ﬁﬁ$
Increment percentage Increment percentage
15CRmRL 2
s (15C) 109.15 125.40 14.89% 191.10 212.70 11.30%
Xt CK 108.75 141.75 30.34% 192.75 243.20 26.17%

2.2 RERME THEEMEEHEREN
FEREBLAHE 7 X5, #7 THENEDEM
HERNE, \E3FAUEY, KBRSBEREYD
B K RTHNHEENTESBHEERS T
26.6% L E, KB\ O RS ENTE S5 BAHK

B snER. NE L HATLIE S, REBSBEX
R EAUE IR, A K B8, R 53¢ A
H A 25% , KW U\ 537 BAR LB 6% £ 4
B, TR X bR A ) B R M E AR R e B
TR TFRBIOH,
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Table 3 Change of plant biomass of spring maize under chilling stress/ gg'pla.nt' 1)

RATH Jointing stage KB LT3 Bell-mouthed stage
hba 2 Salk M Leaf 2 Stalk M Leaf

Treatments

®E T& #E FE #®E THE #HE T

Fresh weight  Dry weight Fresh weight  Dry weight Fresh weight  Dry weight Fresh weight  Dry weight
R CK 351.96 28.95 196.95 37.98 785.95 112.10 289.16 62.21
ct ']lfocﬁi&ffr) 216.78 18.75 144 .48 27.47 746.04 79.91 274.68 60.43
0O * B CK 64%

[ B 15°C 3 # Chilling stress(15C)
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Fig.1 Change of plant leaf area of spring maize under chilling stress
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AR SRS S B E R B R R RS R

HBHERTHE(F4),ISCERBLE T RKE, LEE

R BT 105 hH, HBHEE TR 8% ~

2.4 RBEHETEXRBENR TN

A 2 88, 7ERT LT A, (IR e T Fixt B8
B EKE R IE L R & S AMY LRI,
ARG B, 72 540 nm (SR f8) B E B B — 1 R 5
¥, 7 670 nm BT AL E X R SHES , ZKIR
fr38 )5 i K T 2 G R A W] R B B
Hi, 700 ~750 nm Z [, £L Y6 3k BraR R Rl 5 i
41513 Brom R b R 5T (8 1 il 2% 1 B — - BES Y
JeF#, RETRBFEA T, B4 " HHE , BEE X
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LTAMB B, 780 ~ 1 350 nm R 5T R B R KX , KR b
CL R ST G I B ST E )
40% ~ 60% , IR B m & oK i i 40 B 25 4 B
W, BT 0% LS.
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Table 4 Effect of chilling stress on photosynthetic rate and transpiration rate of spring maize

R Jointing stage

KWL Bell-mouthed stage

i AR HEER KR KA EE
T ts Transpiration rate Photosynthetic rate Transpiration rate Photosynthetic rate
/(mmol m~=2-5-") /(pmol - m=2+571) /(mmol-m~2+s7") /(pmolem~2+5"")
ISCERALHE
Chilling stress (15°C) 1.772 27.913 1.363 28.625
*tH CK 4.195 30.948 3.811 32.194
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M 5 TTLAE M, AR m W 0 KR
FE RS BT AR, W EREE WA K, R
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