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Effect of boron sustained-release superabsorbent resin on the
growth and development of rapeseed seedlings

LI Xueyuan, WANG Yuxin® . WANG Pingzhi, FENG Ling
(College of Water Conservancy & Civil Engineering, China Agricultural University, Beijing 100083, China)

Abstract The self-made hydroxypropyl methyl cellulose boron-containing superabsorbent resin was used as test
material. Through rapeseed seedling test, single factor and orthogonal test methods were used to investigate whether
boron-containing super absorbent resin could improve the physical and chemical properties of seedling substrates and
water retention and promote the growth of rapeseed seedlings. The results showed that the boron-containing
superabsorbent resin changed the physicochemical properties of the substrate. With the increase of boron-containing
superabsorbent resin, the bulk density of matrix decreased gradually, the total porosity and water-holding porosity
increased gradually, the aeration porosity increased first and then decreased, pH, EC value and the effective boron
content increased gradually. At the same time, with the extension of seedling time, there was a positive correlation
between the relative water content of different treatment groups and the amount of boron containing superabsorbent
resin. Therefore, within the appropriate range, the increase of the application amount of boron containing superabsorbent
resin promoted the growth of rapeseed seedlings, but when the application amount was too large, it would hinder the
normal growth of rapeseed seedlings. The suitable amount range of boron-containing superabsorbent resin was about
0. 3% of the mass of seedling substrate.
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Table 1 Basic physicochemical properties of culture substrate

O w KIRA/ (mg/ke) WA/ (mg/ke) MR/ (mg/ke)
pH EC/(uS/cm)
Hydrolyzed nitrogen Available phosphorus Available potassium
6.0~7.5 100~200 80~120 50~100 80~120
x2 EFBEFH
Table 2 Nutrition solution formula mg/L
Py 7K firg BRIR & LKBREE 2 e T4 7K - LK TR Py 7K 4H
1% 45 il 12 441 -t Magne- LIR= 1R 4 [i7E= [iz&i] 1R
Calcium Potas- Diammo- sium s Manganese Zinc Cupric Ammo-
nitrate sium nium sulfate Disodium sulfate sulfate sulfate nium
tetrahy- nitrate hydrogen heptahy- iron tetrahy- heptahy- pentahy- molybdate
drate phosphate drate EDTA drate drate drate sihydrate
472.5 404. 5 76.5 246.5 2.13 0.22 0.08 0.02
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Table 3 Physicochemical properties of seedling substrates
. WARALBE/ % FRKILEE/ %

b 3 B/ (glem)  BALEE/% . _ -

Aeration Water holding pH EC/(uS/cm)

Treatment Bulk density Total porosity ) )

porosity porosity
CK 0.46440.009 a 84.5841.07 ¢ 21.71+1.35 b 62.884+2.22 b 6.31+£0.02 a 150+0.70 a
T1 0.431£0.018 a 89.54+1.99 b 25.46+2.56 a 64.08+2.53 b 6.3640.09a 179+£1.27b
T2 0.4244+0.041 ab  89.73+2.24 b 25.41+1.12 a 64.32+2.82 b 6.374+0.03a 187+1.25¢
T3 0.420240.022 b 91.00+1. 60 ab 23.7843.75 a 67.214+3.44 b 6.37£0.02 a 20042.47 d
T4 0.417+£0.006 b 92.214+1.17 a 20.114+2.15b 72.104+2.68 a 6.37£0.02a 2284+0.93 e

T AR LA A5 000 1 W R S e T K A g ot T R R B R A ) N AR R R R 5 AN AR, A 5 IR 4 (CKO RN 0.1%
(TD VR 0. 3% (T2) BRI 0. 5% (T3) A 0. 7% (Td) . FHBUFIE A R 78RR A [ A3 2 6] (1) 22 5 M R 3 1 R R 2 5

A AR AR IR 22 7 B3 (P<<0.05), N[,

Note: In the experiment, the amount of boron containing superabsorbent resin (the percentage of boron containing superabsorbent resin in

the mass of drying matrix) is used as the variable to set five treatments, including the control group (CK), the amount of 0. 1%

(T1), the amount of 0. 3% (T2), the amount of 0. 5% (T3) and the amount of 0. 7% (T4). Different letters after the numbers in

the table indicate the differences between different treatments, while the same letters indicate the difference is not significant, and

the different letters indicate the difference is significant (P<C0.05). The same below.
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Table 4 pH and EC of seedling substrates during seedling raising
b B pH EC/(uS/cm)

Treatment 20 d 25 d 20 d 25 d 30 d
CK 6.12+0.01 ¢ 6.13+0.11a 6.20£0.07 ¢ 156+0.15 d 15640.15d 13941.33d
T1 6.1740.03 bc  6.05£0.02a 6.3520.06b 161£0.7 ¢ 160£1.76 ¢ 152+1.64 ¢
T2 6.204+0.02 b 5.93+0.02b 6.5240.09 a 163+2.1¢ 16341.40 ¢ 160+1.61 ¢
T3 6.27+0.04 ab 5.86+0.02b 6.20£0.02 ¢ 170+1.91 b 170+2.31 b 275+4.79 b
T4 6.28+0.06 a 5.94+0.03 b 6.2540.03 bc 183+£1.78 a 18440.79 a 2884+2.95 a
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Fig. 1 Effect of different amounts of boron containing superabsorbent resin

on the change of relative moisture in each treatment group
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Fig. 2 Effects of different treatment on the relative water content of

substrates under different cultivation days
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Fig. 4 Effects of different treatment on the plant height of rapeseed under different cultivation days
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