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1597.1 mm 3.8
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Fig. 1 Diurnal changes of PAR and temperature
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Table 1 Effects of growth characteristics of mulberry grown in salt
and alkali soil under application of organic and chemical fertilizers 1
(cm) 2690+ 5.02¢cB  52.00+6.57bA  61.40+4.41 aA 12:00
(cm) 0.64+0.17 bB 1.18 £ 0.07 aA 1.22 £ 0.07 aA 2°C
1240+ 1.4bB  16.60 + 1.74 aA 17.00 £2.37 aA
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0.50+£0.10bA  0.66+0.10abA  0.83=0.12 bA 27.69%  41.08%
1 79.74 £ 13.86 bB103.68 + 15.48 abAB124.38 + 12.42 aA (P<OO])
(mmol/(m*d))
2.3
P<0.05
P<0.01 3 (Pw)
(P<0.01) (T Pa
1 10:00 14:00 T, 10:00
44.64 mmol/(m>-d) 16:00 Pn
> > 12:00 P, T,
Po T:
45 —o— Wil o1kl —o—fRFN 0401 —o—Xfl o 1L —o— eI
— 40} . 035
O = 030}
| B 025}
= 30 5—; 0.20
= | % gls
3 = 0.10¢
20¢ = 005}
15 0.00 :

Hif [)

06:00 08:00 10:00 12:00 14:00 16:00 18:00

06:00 08:0010:0012:0014:0016:0018:00

RN

2 EARRBFLERKMFREMNFEHIZE BT
Fig. 2 Diurnal changes of leaf temperature and rolling index of mulberry grown in salt and alkali soil under application
of organic and chemical fertilizers
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Fig. 3 Diurnal changes of photosynthetic parameters in leaves of mulberry grown in salt and alkali soil under
application of organic and chemical fertilizers
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Fig. 4 Diurnal changes of chlorophyll fluorescence parameters in leaves of mulberry grown in salt and
alkali soil under application of organic and chemical fertilizers

! 4 P, T
(Gs) CO, (%)) 1 Fn
1200 G, C F.
G, 1
C Fo/Fo (P>0.05)
(P>0.05) (Dpsn) 1
2.4
4 1
(Fim) (Fv/Fm) Dps Dps 1

12:00 F, FJ/Fa (P>0.05)



448 45

3 P, T, 1
1
(D
1
12:00 Co, (29,
. (
2C 4 1 G, G
12:00 G, (G
RuBP
[30]
G T, 1
( 2
[27]
[31]
(D
[28-30] Ci
(ATP NADPH)
CO, 1
(Fm) (Fy/F)
1
1 FlTl
FlTl
14:00 PSII (Fm)
PSII
[32]
PS
(Pn) (Tr) (QPSH) 1
P, 10:00
14:00 T, 10:00 16:00 T,
Pu
G, Dosu
Pn Tr 12:00
(ATP NADPH) 4



449

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

[11]

[12]

[13]

(14]

[15]

Bhatnagar-Mathur P, Vadez V, Sharma KK, Transgenic
approaches for abiotic stress tolerance in plants: retrospect
and prospects[J]. Plant Cell Reports. 2008, 27, 411-424
Zhu JK. Plant salt tolerance[J]. Trends in Plant Science,
2001, 6(2): 66-71

s s il s s s il

N . NaCl N32CO3
1. ,2012, 23(3): 625-631
. H NaCl N32C03
(. ,2011, 33(6): 121-126
[]. 2011, 30(1): 6-12
1.
,2011,29(1): 21-26
1. , 2011, 43(3):
493-499
, , ) (1.
,2011, 43 (3): 336-342
1. , 2010, 21(4): 921-929
[J]. ,2011, 29(1): 121-126

Doran JW, Zeiss MR. Soil health and sustainability:
Managing the biotic component of soil quality[J]. Applied
Soil Ecology, 2000, 15: 3—11

i > s s

AR ;

2001, 12(4): 569-572
1. , 1992, 29(2): 168-174
1. , 2005,

36(6): 888-890

Ferreras L, Gomez E, Toresani S, Firpo I, Totondo R.
Effect of organicamendments on some physical, chemical
in a horticultural soil[J].

and biological properties

Bioresource Technology, 2006, 97(4): 635-640

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

Liu MQ, Hu F, Chen XY, Huang QR, Jiao JG, Zhang B, Li
HX. Organic amendments with reduced chemical fertilizer
promote soil microbial development and nutrient availability
in a subtropical paddy field: The influence of quantity, type
and application time of organic amendments[J]. Applied Soil
Ecology, 2009, 42(2): 166-175

). , 2011, 43(4): 529-533

s s > s > 5

1. ,
2005, 38(8): 1 591-1 599
Bohme L, Langer U, Bohme F. Microbial biomass, enzyme
activities and microbial community structure in two
European
Ecosystems and Environment, 2005, 109: 141-152

long-term  experiments[J].  Agriculture,
Nguyena HT, Jorg L, Stampa P, Guerra-Peraza O. Low
temperature stress in maize (Zea mays L.) induces genes
involved in photosynthesis and signal transduction as
studied by suppression subtractive hybridization[J]. Plant
Physiology and Biochemistry, 2009, 47(2): 116-122
Wu QS, Xia RX. Arbuscular mycorrhizal fungi influence
growth, osmotic adjustment and photosynthesis of citrus
under well-watered and water stress conditions[J]. Journal
of Plant Physiology, 2006, 163(4): 417425
. II
1. , 2011, 22(5): 1 195-1 200
Tucci MLS, Erismann NM , Machado EC, Ribeiro RV.
Diurnal and seasonal variation in photosynthesis of peach
palms grown under subtropical conditions[J]. Photosynthetica,
2010, 48(3): 421-429
1. , 2001, 27(3): 329-333
) ) . CO, O3
U1 ,
2010, 31(1): 3640
Hu YB, Sun GY, Wang XC. Induction characteristics and
response of photosynthetic quantum conversion to changes
in irradiance in mulberry plants[J]. Journal of Plant
Physiology, 2007, 164: 959-968
Ul ,
2011, 25(3): 582-587
Kagawa T, Sakai T, Suetsugu N, Oikawa K, Ishiguro S,
Kato T, Tabata S, Okada K, Wada M. A rabidopsis NPL1:
A phototropin homolog
high-light avoidance response[J]. Science, 2001, 291: 2 138
Downton WIS, Loveys BR, Gnart WJR. Stomatal closure

controlling the chloroplast

fully accounts for the inhibition of Photosynthesis by



450 45
abscisic acid[J]. New Phytologist, 1988, 108: 263-266 [31] , , .

[30] Oda M, Thilakaratne DM Li ZJ, Sasaki H. Effects of [J1. ,2011, 31(10): 2 837-2 845
abscisic acid on high-temperuature stress in cucumber[J]. [32] , ) ) )
Journal of Japanese Society for Horticultural Science, 1994, Rubisco
63:393-399 [J71. ,2011, 35(4): 441-451

Effects of Organic and Chemical Fertilizers on Characteristics of
Growth and Photosynthetic Diurnal Variation of Mulberry
Grown in Saline-alkali Soil

ZHANG Hui-hui, ZHANG Xiu-li, HU Yan-bo, XU Nan, JIN Wei-wei, LI Xin,

WANG Liang-zai, SUN Guang-yu"
(College of Life Science, Northeast Forestry University, Harbin 150040, China)

Abstract: In this paper, the effects of organic and chemical fertilizers on plant growth, diurnal variation of photosynthesis

and chlorophyll fluorescence in leaves of mulberry grown in saline-alkali soil were investigated. The results showed that organic

and chemical fertilizers applied to mulberry had a significant influence on plant growth and photosynthetic characteristics.

Organic fertilizers applied to mulberry grown in saline-alkali soil were more efficient than that of chemical fertilizer to improve

mulberry growth. Organic fertilizer not only increased above-ground plant growth of mulberry, but also ratio of root and shoot

obviously, which indicated that organic fertilizer could promote the growth of mulberry root. Organic fertilizer improved

photosynthetic capacity in leaves of mulberry grown in saline-alkali soil by increasing daily photosynthetic accumulation and

efficiency of primary conversion of light energy to ensure activity of PSII reaction centers and alleviate photo inhibition at noon.

Transpiration rate and stomatal conductance in leaves of mulberry during one day treated with organic fertilizers were higher than

that of chemical fertilizers to insure carbon assimilation. And in leaves of mulberry treated with organic fertilizers leaf

temperature and leaf curling degree at noon reduced, and capacity of light energy capture and utilization increased.

Key words: Mulberry, Saline-alkali soil, Organic fertilizer, Chemical fertilizer, Photosynthetic diurnal variation



