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Abstract: As an imported crop, date palm lacks planting management experience in China. It is imperative for the de-
velopment of Chinese date palm industry to select suitable nutrients, construct the date palm rooting system quickly and
efficiently, ensure the full absorption of nutrients by the roots during the field planting period, and shorten the growth
cycle of date palm. In order to study the effects of different microalgae fertilizer on the growth of date palm seedlings of
“Mabroom” and “Sillege” varieties, fresh microalgae (M), fermented microalgae solution (M,), microalgae nutrient
solution (M3) and microalgae circulation solution (M,) were selected to treat the seedlings. The growth and physiologi-
cal indexes (leaf length, relative permeability of cell membrane, malondialdehyde MDA, peroxidase POD, catalase CAT,
glutathione reductase GR) of date palm seedlings were measured. The results showed that the leaf length of “Mabroom”
seedlings was significantly higher than that of the control group after treatment with microalgae nutrient solution (Ms)
and microalgae circulation solution (M,), and the microalgae nutrient solution (M3) and microalgae circulation solution
(My4) could promote the growth of “Mabroom” seedlings. The osmotic regulation ability of leaf cells was strong. The

s HE 2024-05-23; f&EIHHE 2024-07-08

HEWE WHEARRAIEESTH (No. 323QN271); Z A ARHE L 1% ( No. 202202AE000104 ); H sk 24 /3 26 PERHIF
B I SEASFBHIT AL %5 28 % 55 ( No. 1630152024003 ),

EEREN Wk 7 (1989—), &, Wit, BHEEMFSE G, BEsFIA . MREWIESAEYER . <5 /EE ( Corresponding author ):
2L ( CHENG Shuanghong ), E-mail: 1999033@ynau.edu.cn; 71 % ( FU Haiquan ), E-mail : haiquan.fu@163.com,



2564 o AE A F AR o5 45 %

contents of catalase, peroxidase and malondialdehyde were lower than those of the control. After treatment with fresh
microalgae (M) and fermented microalgae solution (M,), the leaf elongation length of “Sillege” seedlings was signifi-
cantly higher than that of the control, and fresh microalgae (M;) and fermented microalgae solution (M) were more
suitable for the growth of “Sillege” seedlings, with fresh microalgae (M,)>fermented microalgae solution (M,). The
osmotic regulation ability of leaf cells was higher than that of the control. The change of catalase content was lower than
that of the control. This study showed that during the cultivation of microalgae, the microalgae nutrient solution (Ms)
and microalgae circulation solution (M,) could synthesize related active substances to produce primary metabolites.
Such bioactive substances were absorbed by seedling roots and promoted the elongation and growth of date palm leaves.
The “Mabroom” seedlings were more suitable to apply the secondary metabolites of microalgae as fertilizer. “ Sillege”
date palm seedlings are more suitable for fresh and fermented microalgae.
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Tab. 2 Effect of different algal fertilizer treatments on leaf length of date palm

fh 3 It Length of leaf/cm
Treatment 7d 14d 21d 28d 35d 42d

MCK 40.5+1.63° 42.3+1.87° 42.5+3.58° 43.3+1.28° 45.8+3.79° 48.245.02°
MM, 48.0£2.87% 49.2+2.56° 51.9+2.28° 52.7+3.56° 53.2+2.75¢ 54.1+3.45"
MM, 45.0£3.43° 47.3£2.90° 49.6£5.65 52.2+2.78" 56.0+4.58" 58.0£4.01°
MM, 47.0+2.98° 49.1+3.54* 51.5+2.32* 53.5+1.79* 57.0+2.69° 60.4+3.25"
MM, 44.1+1.78° 49.0+2.212 50.1+1.89° 52.1+5.43 54.5+1.09° 62.5+1.54*
SCK 35.0+1.67° 36.0+4.58' 37.4£3.32¢ 37.945.45' 39.6+1.56" 40.3+4.56'
SM, 34.5£4.32" 38.5+1.68" 40.0£3.34° 40.7+4.31° 43.6£3.25' 47.2+1.69'
SM, 32.9+2.58 35.6+2.35° 39.8+1.67° 40.5+2.34° 43.5+4.09' 46.0£3.47'
SM 35.8+2.14° 36.5+£2.43' 38.5+£2.76' 40.4£1.89° 42.3£2.58° 44.5£6.31"
SM, 36.5+5.67' 37.6£2.21° 38.0+£4.39' 39.5+2.78° 40.5+1.65" 43.0£4.57"

T ARVNS PR BRI ZE R B 3% (P<0.05) .

Note: Different lowercase letters indicate significant difference among treatments (P<0.05).
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Tab. 3 Effects of different algal fertilizer treatments on relative permeability of cell membrane of date pam leaves

b3 41 5 AH X 3% M Relative permeability of cell membrane/%

Treatment 7d 14d 21d 28d 35d 42d
MCK 26.6+4.01° 33.2+3.06° 35.2+43.31° 37.7+2.78° 30.4+1.56' 27.6+0.76°
MM, 31.7+3.45° 32.9+4.09' 40.0£2.32° 34.6+1.46" 32.7+0.52¢ 28.9+1.36'
MM, 38.9+2.38% 39.5+3.21% 43.4+3.18* 38.2+0.89* 35.3+2.43° 31.3+2.89°
MM3 32.2+£3.67° 36.8+4.52° 32.9£3.21° 34.3+1.54° 32.3+3.45¢ 30.6+4.76°
MM, 27.6£2.89' 37.5¢£1.98° 34.8+4.67° 34.6+5.45 39.3+553° 29.2+2.09°
SCK 29.5+3.89° 34.9+2.31¢ 33.9+3.21¢ 30.4+2.56' 31.8+6.41° 28.2+4.43
SM, 26.4+3.87° 39.9+2.17° 33.625.61¢ 30.3+2.49' 29.9+4.42 30.9+3.57¢
SM, 30.9+4.45° 34.9+£3.41° 31.8+3.78' 38.8+2.31° 31.8+£3.15° 28.9+7.60'
SM 31.2¢2.21° 37.0£4.87° 33.6£1.78° 35.4£5.41° 40.5£5.13* 32.7£4.47°
SM, 29.8+2.98° 35.6+2.12° 31.2+4.32' 31.9+2.47° 39.6+2.54° 33.9+2.56*

E: ARVNS PR BRI ZE R B 3% (P<0.05) .

Note: Different lowercase letters indicate significant difference among treatments (P<0.05).
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Fig. 1 Effects of different microalgae fertilizer treatments on glutathione reductase (GR) activity in date palm seedlings
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Fig. 2 Effects of different microalgae fertilizer treatments on activity of catalase (CAT) in date palm seedlings
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Fig. 3 Effects of different microalgae fertilizer treatments on activity of peroxidase (POD) in date palm seedlings
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Fig. 4 Effects of different microalgae fertilizer treatments on malondialdehyde (MDA) content of date palm seedlings
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Tab. 4 Correlation analysis of 6 indexes of date palm seedlings treated with different microalgae fertilizers

AR o A % -
Physiological index MDA GR CAT PoD Relative perﬁf’:\}}j ITtﬁyXiJ:EcL% membrane Lengt?:f | eaf
MDA 1.000
GR 0.195 1.000
CAT 0.326" 0.124° 1.000
POD 0.100° 0.075 0.226" 1.000
2 RS A o) 3 -0.154 0.299" 0.005 0.120° 1.000
LIS 0.090 0.239’ 0.091 0.080 0.085 1.000

I TFRBEMK (P<0.05)
Note: ~ indicates significant correlation (P<0.05).

x5 AEELEMLETHMELYE 6 MEEHNERESH
Tab. 5 Variability analysis of 6 indexes of date palm seedlings treated with different algae fertilizers

R Trait H/IME Min KM Max % Range FH{E Mean brif2% SD 5 R B CVI%
LIRS 34.50 62.50 28.00 44.88 7.06 15.73
24 L R o 37 1 26.40 43.40 17.00 33.49 3.83 11.44
GR 1.00 17.00 16.00 6.42 3.68 57.32
CAT 9.09 135.89 126.80 60.71 29.83 49.14
POD 17.65 117.98 100.33 55.52 19.95 35.93
MDA 0.65 6.31 2.24 0.95 42.41
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Fig. 5 Effectsof different microalgae fertilizer treatments on cell morphology of date palm leaves
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