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Effects of peat and microbial agents on the growth and development of
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Abstract: 3-year-old field Vitis vinifera L ‘Merlot’ self-rooted seedlings were treated with peat, microbial agents
and peat with microbial agents, and the control was irrigated with water. The results showed that compared
with the control, all treatments improved the growth of grape shoots and leaves, chlorophyll content of leaves,
photosynthetic rate, root activity, fruit growth, accumulation of soluble solids, fruit color and aroma synthesis.
The compound treatment had the best effect, and the effect of peat on fruit secondary metabolism was better
than that of microbial agents. Compared with the control, the leaf thickness and leaf area increased by 50.00%
and 21.54% respectively, and the root activity increased by 36.11%. The longitudinal diameter, transverse di-
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ameter, 100 berry weight and the content of soluble solids in the fruit increased by 10.74%, 11.77%, 20.12%
and 10.45% respectively. The anthocyanins, total phenols, flavonoids, flavanols and tannins increased by
327.08%, 26.90%, 51.61%, 124.75% and 91.67% respectively. The contents of hexanal, trans-2-hexenal and
trans-2,4-hexadienal increased by 32.24%, 44.73% and 51.19%. All treatments improved the soil microbial sta-
tus, among which the relative abundance of Pseudomonas in the bacteria of the composite treatment was the
highest and significantly higher than that of other treatments. In conclusion, the treatment of peat with micro-
bial agents had the best effect on the growth of grape shoots and leaves, chlorophyll content, photosynthetic
rate, root activity, fruit growth, accumulation of soluble solids, fruit color, aroma synthesis and secondary me-
tabolism, and significantly increased the relative abundance of soil beneficial bacteria Pseudomonas.

Key words: Vitis vinifera ‘Merlot’; peat; microbial agents; growth and development; soil microorganisms
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Fig.1 Effects of peat and microbial agents on relative shoot growth and growth rate of ‘Merlot’ grape
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Table 1 Effects of peat and microbial agents on the growth of ‘Merlot’ grape leaves

AL B I g B fmm I BT A /em?
Xt 7.08+1.45" 0.26+0.03° 314.55+42.78"
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TR 1 8.74+0.89" 0.39+0.07° 382.29+31.32°
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Table 2 Effects of peat and microbial on chloroplast pigment contents of ‘Merlot’ grape leaves
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kil 1.54+0.07° 0.74+0.07" 0.45+0.03" 2.28+0.13"
B ) 1.71£0.02° 0.62+0.01° 0.42+0.01™ 2.33+0.03"
107 X8 1.17+0.02¢ 0.47+0.01° 0.26+0.01°¢ 1.6440.03¢
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Table 3 Effects of peat and microbial agents on photosynthetic rate of ‘Merlot’ grape leaves

QbR P,/umol (CO,)-m s C/umol (CO,)-mol G/mmol (H,0)-m s T/mmol (H,0):m s
payic 9.93+0.75" 339.67+16.17° 390.33+24.58" 6.67+0.64°
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B 15.13+1.17 280.33+20.12° 455.67+41.55 8.07+0.67
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Fig. 2 Effects of peat and microbial agents on root
activity of ‘Merlot’ grape
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Table 4 Effects of peat and microbial agents on fruit size of ‘Merlot’ grape

Lb R 4E/mm F SRR /mm W12/ RTH R H/g
TR 13.69+0.84° 13.93+0.76° 0.98+0.03* 147.74+5.80°
=% 14.34+0.92° 14.83+0.91° 0.97+0.03" 163.6943.51°
gl 14.49+0.77° 14.82+0.96° 0.98+0.02" 170.26+£9.92®
TR ) 15.160.60° 15.57+0.83" 0.97+0.03" 177.46+5.89"

A s a B 1000 4 .
95F a
220 F b _ 90 a
L 215} b Qe
. =
41 210¢ 0 8.0
§ 2050 §§ 7.5
m 200} B 70
#H | 65
g 1951 = 60
T 190} 55
18.5 o " N 5.0 " N
& i R R & & R R
£ 3 4 %@‘ <3 %' & ;
% %

E3 ERFMMEMEFIN EF AEREER S ENZI
Fig. 3 Effects of peat and microbial agents on sugar and acid contents of ‘Merlot’ grape fruit
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Table 5 Effects of peat and microbial agents on aroma components of ‘Merlot’ grape fruits
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