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Abstract : Brassinolactone - indoleacetic acid - gibberellic acid(BHG) has a significant effect on improving the yield and quality of a variety
of crops. However, the relationship between the nitrogen level and the increased yield and enhanced quality due to BHG, as well as the
mechanism underlying these effects, are still unclear. This study aimed to investigate the effects of BHG on the yield and quality of pakchoi
(Brassica chinensis L.) under different nitrogen levels. Then, the mechanism by which BHG influenced the yield and quality of
pakchoi and the relationship between the yield increase and quality change due to BHG and the nitrogen level was discussed to provide a
basis for reducing the weight and increasing the efficiency of nitrogen fertilizer in order to achieve high—efficiency and high—yield
production of pakchoi. The study was carried out with Brassica chinensis L.(Su sheng lv xiu) as test materials, adopting an artificial climate
chamber hydroponic method. Under conditions of 1, 3 mmol L™, and 10 mmol L' nitrogen concentrations, 5 pg+L™" of BHG and deionized
water (control) were added respectively for six trealments, with six repetitions. The growth index, yield, NPK content, organic acid,
endogenous kinin content, water—soluble protein, and water—soluble sugar of pakchoi were compared. The results showed at the nitrogen
level of 3 mmol - L', adding BHG significantly increased the yield of pakchoi by 14.87%, soluble protein by 0.05 percentage point, root
weight by 22.95%, root organic acid content by 23.89%, potassium content by 2.64 percentage point, and ZT/ABA (zeatin/abscisic acid)
and TAA/ABA (indoleacetic acid/abscisic acid) values by 97.66% and 58.88%, respectively. At the nitrogen level of 1 mmol+ L™, adding
BHG reduced the soluble protein of pakchoi by 0.04 percentage point, increased the sugar—acid ratio by 637.86%, decreased the ZT/ABA
value by 15.19%, and the IAA/ABA ratio by 58.36%. However, there was no significant effect on the yield of pakchoi. The root length and
fresh weight of pakchoi decreased by 12.50% and 15.16%. At the 10 mmol - L™ nitrogen levels, BHG significantly improved pakchoi
soluble sugar by 0.09 percentage point, organic acid content by 12.97%, the root length by 20.84%, the root organic acid by 36.18%,
organic nutrient solution by 16.21%, indoleacetic acid content by 17.74%, zeatin content by 11.62%, the salicylic acid content by 23.57%,
and ZT/ABA and IAA/ABA ratio values by 38.50% and 46.08%, respectively. However, the BHG did not significantly impact the yield of
pakchoi, whereas soluble protein significantly reduced by 0.07 percentage point. The effect of BHG on the growth, yield, and quality of
pakchoi was closely related to the level of nitrogen fertilizer supplied. BHG significantly increased yield and improved quality at the 3
mmol - ™' nitrogen level. The main mechanism by which this enhancement occurred was the regulation of the endogenous hormone content,
the ZT/ABA and TAA/ABA ratios, root weight, dry root weight, and organic acid content of pakchoi to improve the accumulation and
utilization of nutritional elements in it.

Keywords: brassinolactone + indoleacetic acid - gibberellic acid (BHG); nitrogen concentration of nutrient liquid; pakchoi; yield; quality;

plant endogenous hormones
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Table 1 Treatments for experiment

o PR
whnyy Ab 3 AR Nitrogen concentration of

Concentration of

Additives Treatment additives/(pg-1") nutrition soll}lllon/
(mmol+L™")
FETK CKN1 0 1
(ddH,0) CKN3 0 3
Deionized water
CKN10 0 10
Z41(BHG)  BHGNI1 5 1
Bihu BHGN3 5 3
BHGN10 5 10
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afi KRG, #7515 min, 4 °C°F 15 000 g &5 .0» 20 min;
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115.329% , BHGN 1 F1 BHGN 10 %5 AH [ K S35 /K Ak 33
ST R A 9.02% F116.91%
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Table 2 Biomass of pakchoi with different treatments

fb BRI i o 1 R TR LR SRy s PR AT
- ’ Fresh weight of . Dry weight of leaves Average water content in of Dry weight per
I'reatment Increase rate/%
leaves per plant/g per plant/g leaves/% plant/g
CKN1 22.78+1.74d -33.86 2.11+0.01d 90.74 2.44+0.02e
BHGN1 19.78+0.80d -42.57 1.96+0.13d 90.09 2.22+0.10f
CKN3 34.44+0.84¢ — 2.81+0.07b 91.85 3.01+0.10¢
BHGN3 39.56+2.05a 14.87 2.92+0.01b 92.62 3.17+0.04b
CKN10 39.14+0.88ab 13.65 3.17+0.11a 91.91 3.37+0.10a
BHGN10 36.13+2.86bc 491 2.61+0.11c 92.77 2.80+0.11d
T RS ING TR R A B ) 22 55 ik 2 (P<0.05) . R ).
Note: Different lowercase letters in the same column mean significant difference among treatments (P<0.05). The same below.
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Differenct lowercase letters above the bars indicate significant differences among the treatments (<0.05). The same below
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Figure 1 Soluble sugar, soluble protein, organic acid, and sugar—acid ratio in pakchoi with different treatments
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L SE R ARG PR, T R e AR R AR, 5
CK AL FRf AL A AT . BHGN3 #58 CKN3 /N 22
AT A 1 B R AR 0.26 4 E A 5, A HLER 1 i
T E LR 91.28% MR LLFEAIR 75.46% , FI PEER A1
it THR 0.05 1 H 43 s BHGN T #2 CKN1 A HLER F
ATV PR 400 S R AR 85.14% H10.04 /4~ 43 45,
BHAR L 552 T 637.86% ; BHGN10 48 CKN10 /N 3¢
HAT RS A LR T it o3 ) 2 TR 0.09 1A 43 A
F112.97%, Al M B E AL 0.07 A~ H 4 i

XOF 7N 1 SRR 8 R 5 8 AT L R A T 245 S dn <]
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PLRR 22 R FER , A R SRR AT TR BRI
T, R (181 2C) . BHGN3 %8 CKN3 ML A1
IR WA PR B R 23.89% . 149.18%,
BHGN10 ¢ CKN10 AR F1 3 7 1 N 94 HLAR S 2 7t
536.18%.16.21%.
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., BHGN3 4bH % CKN3 4b B IAA (ABA .GA .SA
i 2 AR 12.55% . 44.96% . 66.13% . 50.65% , ZT 5 &
5 TH 5 8.79% ; BHGN 1 Ab FHA CKN1 40 3 v TAA FiI
SA 55 B 2 R R 17.50% .89.45% , GA \ABA \ZT %
0 FF 5 204.85% .98.11% .68.02% ; BHGN10 4b 3
B CKN10 4b FH f JAA ZT. SA W & B B & TH i
17.74% . 11.62% .23.57% , ABA . GA 1Y 75 T ik 25 F& A%
19.40% . 38.87%. BHGN1,BHGN3,BHGN10 4k [
TAA/ABA 53 57| by 85 8 25 140 T X B AL B 41.67%
158.88% . 146.08% , ZT/ABA HAH 43 9 % B 414 F
X READFY) 84.81% .197.66% .138.50% -

2.2 ®|IKFEFBHC EAEX/NEFERE MG
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FskE . BHGN3 MEFHASE CKN3 40 BRAR ff i i M T 5
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Figure 2 Organic acids content in pakchoi root and nutrient

solution with different treatments
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Figure 3 Hormone content in pakchoi with different treatments
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Table 3 Phenotypic characteristics of pakchoi with different treatments
b3 LI e HE (i3S i FABRAR S FARRAR T B
Treatment Number of leaves  Root cap rate  Length of root/cm  Plant height/cm  Fresh weight of root per plant/g ~ Dry weight of root per plant/g
CKN1 12.00+0.82¢d 0.14+0.01a 50.80+3.32a 17.28+0.82h 3.10+0.03a 0.33+0.02a
BHGN1 11.50+0.58d 0.13+0.01a 44.45+2.18b 16.60+0.85h 2.63+0.04b 0.26+0.04b
CKN3 13.00+0.82abc 0.07+0.00b 42.55+2.32b 24.17+£2.35a 2.44+0.08¢ 0.20+0.03¢
BHGN3 13.25+0.50ab 0.08+0.01b 40.98+3.73b 25.37+1.18a 3.00+0.10a 0.25+0.01b
CKN10 12.75+0.96bc 0.06+0.00¢ 26.30+0.50d 23.55+2.08a 2.27+0.13d 0.20+0.01c¢
BHGN10 14.00+0.82a 0.06+0.01¢ 31.78+2.03¢ 22.85+0.28a 2.11+0.06d 0.19+0.01c¢
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3 it IR R 1 & o AR N IR R A AR A T A
S U A L), T S A R ) BAE AR
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